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" Work has always been dangerous. Eolithic cave men and
Pharaoh's slaves, the road builders o f Imperial Rome, and Queen
Elizabeth's intrepid sailors—all paid with life and limb for their
day's sustenance and the wealth they created."1

THOMAS O . KIRKPATRICK

Thomas O . K irk p a tric k is Professor o f
Management in the University of Montana
School of Business Adm inistration, Missoula.
The author appreciates assistance from various
em ployees o f th e M o n ta n a W o rke rs'
Compensation Division o f the Department of
Labor and Industry, including Norman H.
Grosfield, Administrator, James J. M urphy,
Assistant Administrator, and John King,
Statistical Supervisor.

W o rke rs' compensation laws provide cash
benefits, medical care, and rehabilitation services
for workers who suffer work-related injuries and
diseases. To be eligible for benefits, an employee
must experience a personal injury by accident or
disease arising out of and in the course of
em ploym ent.2 A lthough the concept is
straightforward enough, few areas of federal and
state legislation are as complex, divergent,
inequitable, and expensive as the collective
“ maze” of workers' compensation laws.
Workers' compensation is the nation's oldest
social insurance program. It is predicated upon the
belief that persons injured while working deserve
financial assistance and rehabilitation to regain
their former productivity and purchasing power.
While the basic concept is laudable, like many
other social welfare programs, w orkers'
compensation has its faults.
The program is expensive. The annual cost in
insurance premiums nationally is estimated at $7.8
G erm an M. Somers and Anne R. Somers, Workmen's
Compensation (New York: John W iley and Sons, 1954), p. 7.
2The Report o f the National Commission on State
Workmen's Compensation Laws (Washington, D.C.: U.S.
Government Printing O ffice, 1972), p. 32.
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Left, Drills at work, 1900 feet
under Butte, 1908. U of M
Archives.
Right, Early day cages. Al
Hooper collection, Butte.

billion.3 In Montana, the current cost in premiums
and self-insurance payments is between $40 and
$45 million per year. Employers are affected
because it raises their costs of production.
Consumers pay higher prices for goods and
services. And taxpayers receive the bill for
government employees.
Problems arise from state laws that actually
encourage abuse. As an example, in Michigan and
several other states, it is relatively simple for
workers to claim disabilities at the time of
retirement and, subsequently, receive payments
for both disabilities and retirement. The General
Motors Corporation paid $26.5 million for
compensation insurance in Michigan in 1974. O f
that sum, $11.2 million went to retirees.4
When benefits for not working exceed or
approach an employee's take-home pay, he may
lack incentive to return to work after recovering
from a disabling accident. This situation is
illu s tra te d by th e Federal E m ployees'
Compensation Act which provides extremely
liberal benefits for federal employees. For
example, substantial numbers of air traffic
controllers with only a few years' service have been
receiving up to $15,000 per year for emotional
disabilities claimed to have been caused by their
jobs.5
Other difficulties are encountered in judging the
extensiveness or seriousness of disabilities and
whether they were job-caused. Inj uries of the back,
strains, heart ailments, and emotional illnesses
create special problems because diagnosis may be
highly subjective. Physicians frequently render
widely different opinions about the degree of a
claimant's disability.
3John R. Emshwiller, "Labor and Employers Clash Over
Changes in Disability Payments," Wall Street Journal,
August 3,1976, p. 1.
4lbid. O ther states sharing M ichigan's problem w ith
retirem ent disability cases are Massachusetts, California,
and Oregon.
“"Sixty M inutes," CBS Television, M arch 1977.
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Finally, blatant cases of fraud are reported with
increasing frequency. A current investigation in
Ohio has revealed a conspiracy of lawyers,
physicians, workers' compensation employees,
and claimants—all defrauding that state. “ One
lawyer, working out of a van, pocketed fees totaling
$172,623 in six months for shepherding claims
through the comp machinery."6 Contributing to
Ohio's problem was inadequate control. Nine
medical-claims examiners processed an average of
4,000 claims per day.7
Montana has not escaped being swindled. Since
1973, media and public attention have been
attracted by the workers' compensation scandal.
A lthough no state employees have been
charged—except a former workers' compensation
administrator—two lawyers have served prison
sentences.8* Two other attorneys are presently
under indictment.
Such abuses seriously detract from the original
appeal of legislation protecting injured workers
and increase the demand for reform.
This article will review the legislative history of
workers' compensation, outline objectives of
compensation programs, review the types and
amounts of benefits workers and their families
receive, discuss how the program operates in
Montana and other states and how it affects
employers, and will suggest several methods to
improve the integrity of Montana's compensation
program.

The history of workers' compensation
Modern workers' compensation laws are based
upon the premise that injured workers should
receive financial aid and assistance regardless of
w h o — th e e m p lo y e r, th e w o rk e rs , or
6" 'Get M in e' in O h io ," Time, August 23,1976, pp. 54-55.
7lbid.
“ Interview w ith Robert Keller, Chief Prosecutor o f W orkers'
Compensation Case, M ontana Department o f justice,
A pril 7,1977.
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coworkers—was at fault in causing the accident
leading to the injury. Modern legislation has
attempted to remedy serious deficiencies existing
under the old common law.
Prior to workers' compensation and under the
common law, an injured employee had to take his
case to court and win it to receive indemnity for an
industrial injury. Often, disabled workers refused
to take their cases to court. They knew that their
probability of success was very lim ited.
Furthermore, only workers who survived their
injuries had legal claims; if they died, survivors and
dependents could take no legal action against the
employers.9
The liability of employers was derived from the
common law of negligence or tort liability.
"Im p lic it was the basic assumption that
occupational injuries were always the result of
someone's fault, and that he should bear the costs.
The responsibility of the court, therefore, was to
ascertain who had been at fault."10 Unless the
injured worker could prove that the injury resulted
from negligence of the employer, the worker had
no recourse for compensation.
Employers had three doctrines by which they
could create strong defenses against claimants,
namely: the contributory negligence rule stated
that the employer was not liable if the injured
worker's accident resulted from that worker's
negligence (even though the employer may have
been negligent also); the fellow-servant rule
relieved employers from responsibility for injuries
arising from negligent acts of employees that
injured other employees; and the doctrine of
assumption of risk released the employer from
responsibility for injuries where the employer had
fulfilled the several requirements for securing the
safety of employees. These requirements included
employing suitable workers, establishing and
promulgating proper rules, providing a safe place
to work, furnishing safe equipment, and warning
new and inexperienced employees about the
I dangers of employment.11 For all practical
purposes, the inherent dangers of work in many
occupations and industries could not be eliminated
and employees assumed the risk of injury as a
f? hazard of the job.
The impetus for changing the employers' liability
laws grew out of the Industrial Revolution.
• Organization of work now called for creation of
’Somers and Somers, op. cit., p. 17.
10lbid., p. 18.
"D urand H. Van Doren, Workmen's Compensation
Insurance (New York: M offat, Yard and Company, 1918),
pp. 3-19.
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large factories with a movement away from
agriculture and small work groups in householdtype industries. Disappearing, too, was the
personal relationship between the employer and
workers. It was replaced, in many instances, with
absentee owners who lacked concern about
employee safety. Equipment became more
complex and powerful. Finally, the numbers of
persons employed in industrial activities increased
many-fold. The result was a period of increasing
accidents and deaths in industries.12 Indeed, the
workplaces of the 1800's and the early 1900's often
were outrageously unsafe compared to today's
standards.13
The origin of workers' compensation was a
Prussian law passed in 1838 to protect railroad
workers. The first national comprehensive
legislation was the German Industrial Insurance Act
of 1884. It continues to serve, to some degree, as the
model after which subsequent laws have been
patterned. By 1909, all nations in Europe had some
form of workers' compensation laws.14 In the
United States, the first federal compensation law
was passed in 1908 to protect Civil Service
employees.15
Montana, in 1909, became the first state to pass a
compulsory compensation law. It was limited to
coal miners. However, it was declared
unconstitutional in 1911.16
Thirty states adopted laws between 1910 and
12G. F. Michelbacher and Thomas M . Nial, Workmen's
Compensation Insurance (New York: McGraw-Hill Book
Company, 1925), pp. 65-66.
13A classical case illustrates the lack of safety measures. The
Triangle Waist Company, a New York City garment
manufacturer, occupied the eighth, ninth, and tenth floors
o f a loft building. A fire discovered at 5 p.m., on Saturday,
March 25,1911, subsequently killed 145 workers—mostly
women. Large quantities of inflammable materials spread
the fire while doors, by which workers could have escaped,
were locked. Ibid., pp. 8-9.
14Clarence W. Hobbs, Workmen's Compensation Insurance
(New York: McGraw-Hill Book Company, 1939), pp. 70-80.
15The United States followed European countries in workers'
compensation legislation primarily because of a long
debate about whether the federal government had
authority to pass such laws. Ibid., pp. 81-89. The peak of
industrial accidents w ithin the United States was reached in
the period of 1907-1908. In the year ending June 30,1907,
4,534 workers were killed in railroad accidents; 2,534, in
bituminous coal mines. Public opinion was aroused by
writers dramatizing working conditions, the number of
accidents, and loss o f lives. Somers and Somers, op. cit., pp.
9 and 30. Perhaps the most quoted study of the period was
the Pittsburgh survey of working conditions sponsored by
the Russell Sage Foundation. See Crystal Eastman, WorkAccidents and the Law: The Pittsburgh Survey (New York:
Russell Sage Foundation, 1910).
16Hobbs, op. cit., p. 89. The case was Cunningham v.
Northwestern Improvement Co., 119 Pac. 554. Van Doren,
op. cit., pp. 63-64.
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1915. Several of the laws were found to be invalid by
state supreme courts. By 1917, the United States
Supreme Court had ruled in three different cases
that the laws were constitutional and states could
make coverage mandatory.17 All but six southern
states had enacted compensation laws by 1920.
Mississippi, in 1948, was the last to enact a workers'
compensation law. In addition to the fifty states and
territories, there are two federal laws covering
persons in Civil Service, public employees of the
District of Columbia, and longshoremen.18

Objectives of workers'
compensation laws
Workers' compensation today supersedes the
former common law. It is based upon an economic
and legal doctrine, namely, liability without fault.
Industrial accidents involve a social cost that is
allocated to employers, not because of any
presumed guilt or responsibility for each accident,
but because the hazardous nature of modern
industry makes such costs a legitimate cost of
production.19These additional costs of production
generally will be passed on to consumers in the
form of higher prices.
In 1970, Congress created the National
Commission on State Workmen's Compensation
Laws to investigate several topics inherent to
workers' compensation and report to the President
and Congress by July 31, 1972.20 The Commission
subsequently recommended five basic objectives
or standards for a modern workers' compensation
program. They are:
1. There should be broad coverage of employees
and of work-related injuries and diseases.
Protection should be extended to as many workers
as feasible, and all work-related injuries and
diseases should be included.
2. There should be substantial protection against
interruption of income. A high proportion of a
disabled worker's lost earnings should be replaced
17Previously, various state supreme courts had declared
workers' compensation laws to be unconstitutional
primarily because o f the compulsory coverage o f the acts.
Mandatory coverage was considered to be an imposition of
liability w ithout fault and was taking property w ithout due
process of law.
18Paul A. Brinker, Economic Insecurity and Social Security
(New York: Appleton-Century-Crofts, 1968), p. 158.
19Somers and Somers, op. cit., pp. 26-27.
20Report o f the National Commission, op. cit., p. 15. The
Commission was established as a part o f the Occupational
Safety and Health Act of 1970. Congress specifically
instructed the Commission to study and evaluate 16 topics
associated w ith workers' compensation. See Section
27(d)(1).
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by workers' compensation benefits.
3. Sufficient medical care and rehabilitation
services should be provided. The injured worker’s
physical condition and earning capacity should be
promptly restored.
4. Safety should be encouraged. Economic
incentives in the program should encourage efforts
to reduce the number of work-related injuries and
diseases.
5. There should be an effective system for
delivery of the benefits and services.
Other objectives in addition to the Commission's
include: the elimination of wasteful litigation and
legal fees, removal where possible of friction in
employer-employee relationships arising out of
accidents, and the reduction of public and private
relief costs.21
Although Montana statutes reflect support of
most of these objectives, not all state laws do. It is
becoming apparent that Congress may pass a
national comprehensive workers' compensation
law if the individual states fail to make substantial
progress toward achieving these objectives. So far,
bills to establish a national standards program have
been defeated.

The operation of workers'
compensation programs
The overall operations of workers' compensation
programs can be divided into six areas for
discussion. So the reader may compare programs,
most of the following topics include the national
perspective as well as Montana's laws. The topics
include coverage, benefits, rehabilitation, safety
and accident prevention, insurance and
administration.
Coverage. Compensation laws are either
compulsory or elective. Under an elective law, the
employer may accept or reject the act. If he rejects
coverage, the employer loses the three common
law defenses—contributory negligence, co-worker
caused injuries, and assumption of risk. If the law is
compulsory and an employer fails to abide by the
law, he also loses the common law defenses. Only
three states—New Jersey, South Carolina, and
Texas—have elective laws.22
In addition, coverage of industries and
occupations is diverse among the states. Agri
cultural workers, dom estic labor, casual
“ Somers and Somers, op. cit., pp. 27-28.
“ Chamber of Commerce o f the U nited States, Analysis o f
Workers' Compensation Laws (Washington, D.C.:
Chamber o f Commerce o f the United States, 1977), pp. 7-8.
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Left, Underground, Pittsmont Mine, Butte, c. 1905. Al Hooper
collection, Butte.
Right, Badger State Mine, Butte, 1916. A l Hooper collection, Butte.

employees, and employees of charitable
organizations are most commonly excluded.23To a
lesser extent, exclusions are found in the
nonhazardous industries, in small firms with few
employees, and in firms where there is no danger
of occupational diseases. Self-employed persons
are typically excluded.24
Montana protects all public and private
employment but exempts domestic and casual
workers, family members, sole proprietors,
partners, employers covered under laws of the
United States and persons performing services for
room and board only—unless the employer elects
coverage under the act. In addition, certain
corporate officers may elect not'to be covered.25
Eligibility requirements for compensability are
limited to workers sustaining injuries occurring
“ out of and in the course of employment.” 26
Problems of determining a worker's eligibility may
arise from a variety of situations, however.27
'Casual employment' means employment not in the usual
course o f trade, business, profession, o r occupation o f the
employer.” Revised Codes o f Montana 1947, § 92-436.
24The vagaries o f state laws are illustrated by exclusion o f the
follow ing workers: part-tim e baby sitters (Alaska),
newspaper vendors (Arkansas, California, and Mississippi),
professional athletes (Florida and Minnesota), steam
railroad workers (Kentucky and Virginia), crop sprayers
(Louisiana), actors (Nevada), and sawmill and logging
workers (North Carolina). Ibid., pp. 9-12.
25R.C.M. 1947, § 92-202.1, § 92-207.1, and § 92-208.
“ Arthur H. Reede, Adequacy o f Workmen's Compensation
(Cambridge, Mass.: Harvard Press, 1947), pp. 35-45.
27A liberal interpretation is mandated by Montana statute.
“ Whenever this act or any part or section thereof is
interpreted by a court, it shall be liberally construed by
such court.” R.C.M. 1947, § 92-838. The courts have ruled
that the humane purposes o f the legislation shall not be
defeated by narrow and technical construction.
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Finally, all injuries and occupational diseases
arising from employment are compensable in
Montana.28
Benefits. Under early workers' compensation
laws, the primary basis for determining benefits was
the employee's loss of wages. Fearing that this form
of payment would discourage workers from
returning to work, most states have adopted a flatrate disability schedule. Such schedules provide set
sums of money for a specific type of loss when the
injury is permanent; they provide weekly benefits
for a determined period of time based upon loss of
wages. Nonscheduled injuries also provide weekly
compensation, usually based upon a percentage of
wages for a limited period of time.29
Essentially, there are three forms of benefits:
cash payments made to support the injured
workers and their families, and, in the event of fatal
accidents, to provide death benefits; medical care
payments; and rehabilitation benefits. Total and
permanent disability benefits are nontaxable forms
of income.
Cash payments vary according to the extent of a
disability. Temporary total disability exists when the
injured worker is unable to work for a varying
period of time. When he reaches maximum
healing, he is returned to work. Permanent total
disability is when the worker is permanently and
totally incapacitated by the injury. Examples would

“ Injuries are covered by the W orkmen's Compensation Act
of 1915 w ith subsequent amendments. See R.C.M. 1947, §
92-418. Occupational diseases are in the purview o f the
Occupational Disease Act of 1959 w ith subsequent
amendments. R.C.M. 1947, § 92-1304.
29Brinker, op. cit., pp. 168-169.
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include blindness in both eyes or loss of both arms.
Permanent partial disability involves a permanent
damage to some part of the body such as the loss of
an eye, foot, or finger. Finally, death benefits are
paid to the survivors or families of those killed in
accidents.
Approximately 94 percent of all injuries are of a
temporary total form; 0.1 percent are permanent
total; less than 5 percent are permanent partial;
and 0.8 percent result in fatalities.30
Permanent and temporary total payments to
injured workers differ significantly among the
states. Variations exist in the minimum and
maximum amounts paid weekly and the number of
weeks of eligibility. See table 1 for examples of
payment practices. While Montana's income
benefits for total disabilities are currently a
maximum of $162 per week, the range of benefits
places Oklahoma at the bottom with $50 per week
and Alaska, the highest, at $552. Federal employees
could receive a maximum of $571 per week for total
disabilities.31 In most states, including Montana,
permanent and temporary total disability payments
cannot exceed 66-2/3 percent of the employee's
weekly wages. In Montana, the payment also
cannot exceed 100 percent of the state's average
weekly wage.32 If the disabled worker is receiving
Social Security disability payments, benefits are
reduced by one-half of the amount of the federal
payments.33 The majority of states establish
minimum weekly benefits. Montana has no
minimum except in death cases, in which the
minimum is one-half the state's average weekly
wage. Several states, excluding Montana, also limit
the total amount of total permanent disability
benefits a disabled worker may receive and
establish a maximum period of payments. For
example, a disabled worker in Oklahoma cannot
receive over $25,000 or be paid longer than 500
weeks.34
Cash payments for permanent partial disabilities
also differ widely among the states. Disabled
workers suffering permanent partial disability in
Montana are limited to benefits not exceeding
“ See Somers and Somers, op. cit., p. 60; Brinker, op. cit., pp.
164-170; and R.C.M. 1947, § 92-439 through § 92-441.
“ Chamber o f Commerce o f the U nited States, op. cit., pp.
19-21.
“ Montana's average weekly wage is determ ined by the
Employment Security Division o f the Department o f Labor
and Industry. It is revised annually and becomes effective
fo r a given year on July 1.
“ R.C.M. 1947, § 92-701.1 and § 92-702.1. This applies only to
permanent and temporary total disability.
“ Chamber o f Commerce o f the U nited States, op. cit., pp.
19-21.
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66-2/3 percent of the actual decrease in the
worker's earning capacity measured in dollars, nor
more than one-half the state's average weekly
wage, not exceeding 500 weeks for a severe injury
such as to the back.35Several examples as of January
1977 are given in table 2. In Montana, these benefits
are based upon a payment schedule for a specified
number of weeks allowed for a given type of injury.
They are paid in addition to temporary total
disability benefits.36
The coverage of federal employees protected by
the Federal Employees' Compensation Act and
employees in the District of Columbia contrasts
sharply with benefits received by injured workers
in most states. For example, a federal employee
losing a hand would receive up to $139,361, while a
“ R.C.M. 1947, § 92-703.1.
“ R.C.M. 1947, § 92-709.

Table 1
Income Benefits for Total Disabilities,
Selected States/Jurisdictions and Montana
January 1, 1977
Maximum Wc■ekly Payment
Permanent
Total

Temporary
Total

$162

$162

Idaho
N orth Dakota1
Oregon
South Dakota
Washington
W yoming2
O ther States

149
159
195
107
152
122

149
159
195
107
152
184

Alaska
Arkansas
California3
Colorado
Illinois
Minnesota
New York
Oklahoma
Texas
O ther Jurisdictions

552
77
154
153
231
145
95
50
77

552
77
154
153
• 231
145
125
60
77

District o f Columbia
Federal Employees'
Compensation A ct4

343

343

571

571

State/jurisdiction
M O NTANA
N eighboring States

'Plus $5 each per child under 18 per week.
2Plus $14 per child per week.
3Plus an additional $70 per week during rehabilitation.
4Plus an additional allowance of $300 per month for con
stant attendant, if necessary.
Source: Chamber of Commerce of the United States,
Analysis o f Workers' Compensation Laws (Washington,
D.C.: Chamber of Commerce of the United States, 1977),
pp. 19-21.
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Table 2
Income Benefits for Injuries, Selected States/
Jurisdictions and Montana
January 1,1977
Selected Typies of Injuries (Loss of:)
State/ Jurisd iction

MONTANA1

Arm at
Shoulder

Hand

Thumb

Foot

One
Eye

Hearing
One Ear

Hearing
Both Ears

$ 22,680

$ 16,200

$ 6,075

$ 14,580

$13,365

$ 3,240

$ 16,200

21,780
10,000
13,440
21 ,400
18,000
18,372

18,150
10,000
10,500
16,050
16,200
14,943

6,353
3,750
3,360
5,350
6,480
5,389

11,344
6,000
9,450
13,375
12,248

12,705
6,000
7,000
16,050
7,200
11,513

3,176
2,000
4,200
5.350
2,400
4,899

13,613
8,000
13,440
16,050
14,400
0

43,680
15,400
26,687
17,472
69,426
39,245
29,640
12,500
15,400

33,600
11,550
21,770
8,736
43,970
31,977
23,180
10,000
11.550

10,400
4,620
3,797
4,200
16,199
9,488
7,125
3,000
5,390

28,700
9,625
16,870
8,736
35,870
23,983
19,475
7,500
9.625

22,400
7,700
8,452
11,676
37,027
23,256
15,200
5,000
7.700

7,280
3.080
3,157
2,940
11,571
7,994
5,700
5,000
5,775

28,000
11,550
21,770
11,676
46,284
24.710
14,250
10,000
11.550

106,872

83,580

25,690

70,221

54,806

17.812

65.508

178,199

139,361

42,836

117,086

91,384

29,700

144,230

Neighboring States
Idaho
North Dakota
Oregon^
South Dakota
Washington
Wyoming

6 ,3 0 0

Other States
Alaska^
Arkansas4
Cal iforma-*
Colorado
Illinois
Minnesota
New York
Oklahoma
Texas
Other Jurisdictions
District of Columbia
Federal Employees'
Compensation Act

^Figures are for maximum with children or dependents.
2

Scheduled by degrees.

^Aggregate maximum compensation for temporary disability and permanent partial disability not to exceed $30,000.

4

Compensation increased 15 percent if disability is due to employer's violation of safety or health laws.

^Schedule varies.

Figures given are based upon a 39-year-old laborer.

Source: Chamber of Commerce of the United States, Analysis of Workers’ Compensation Laws (Washington, O.C.:
Chamber of Commerce of the United States, 1977), PP- 22-23.

nonfederal Montana worker would get a maximum
of $16,200. The federal employee could receive
almost nine times the benefits of the other worker.
Such extremes raise questions of fairness to
disabled workers and of possible extravagance in
the federal program.
The majority of states pay more for the loss of
upper limbs than for lower ones. Sixteen states
have identical payments for losses of arms and legs.
Only two, Georgia and Montana, pay more for the
loss of a lower limb. The loss of a foot or leg is
probably more serious for many Montana workers.
Nationally, three-fourths of permanent injuries to
the foot and leg occur in just four industries:
M O N T A N A BUSINESS Q U AR TER LY/Spring 1977

mining, lumbering, construction, and transporta
tion — all important in Montana. Loss of a foot or
leg in these industries virtually precludes
reemployment of the worker in his former
occupation.37
Annually about 14,000 workers die from
industrial accidents.38 The procedure for
determining benefits for survivors is to compute
the total earnings a worker would have earned if he
had lived and to subtract his maintenance cost over
his expected lifetime. Although death benefits paid
to survivors should be lower than permanent total
37Reede, op. cit., pp. 120-122.
38Report o f the National Commission, op. cit., p. 31.
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disability payments—because there would be no
need for supporting the worker—many states,
including Montana, provide the same amount of
benefits for death as they do for permanent total
disability.39 Furthermore, the amount of benefits is
identical, regardless of the number of survivors.40
See table 3 for death and income benefits paid by
selected states as of January 1977.
The maximum burial allowance in Montana is
39Brinker, op. cit., p. 164.
^R.C.M. 1947, § 92-704.1. Prior to 1973, the income benefits
varied based upon the number o f survivors. It can be
argued logically that the number of survivors should make
no difference in the amount o f benefits since the level of
wages of the deceased worker serves as the base for
establishing the benefit payments.

Table 3

Death and Income Benefits for Survivors
Selected States/Jurisdictions and Montana
January 1, 1977*

„
S U te/Ju risd ktiow
H0MTW,A

M axim um
B urial
A llow ance

M axim um Per W eek**
—— — — —
—
W idow W idow Plus
O n ly
C h ild re n

M axim um
Paym ent
P eriod

S ' .,100

M axim um
A m o un lW idow
O nly

- •

S1621*

$162

~a

750
750
1.000
2,0 0 0
1,000
M 00

500 weeks
U n s p e c ifie d
U n s p e c ifie d
U n s p e c ifie d
—f
U n s p e c ifie d

Jkc
60
98
107

99
6?
195

<,1 000
N o i? ^ c
Nol i m i t

152
-J

152i , „ - ,
^ 5 'o 0 o

C a lif o r n ia
Col° r a d o

'. 0 0 0
750
1 .000
1,000

U n s p e c ifie d
U n s p e c ifie d
U n s p e c ifie d
- •

552
77
15b
152

$ fiS
pS

..SS

Unlp!-if,ed

Ne ig h b o rin g S ta te s
' dah?
,
N o « h O e ko t.
Sooth Dakota
W ashington
W» ° " ,n«

122

Other Steles
A ,? slta

T a**»

500

-k

552
77
|$ k
„

ffi
57

z

*3

“ 3

50 000
50,000

95

77

|i#

?7

'J i g 00

O th e r J u r is d ic tio n s
' • ° 00
Compensation A c t

800

U n s p e c ifie d

U b , , : ra C h cr'

'*

3*3

572

" ,0 * ‘ r a « " - J o r ,•>««=“ «

H o li.lt

r e s tr ic tio n .

? 2 '“ ntS COrapUi ed Hh? rc
s t ip u la te d by law . D i s a b il i t y payments
* Keapt, , i * o f A rk a n s a s , C a l i f o r n ia . D i s t r i c t o f C olombia
Compensation A c t . New Y o rk . N o rth D ako ta. O regon. W ashington.

F ed e « ? fiim in
and

s a v e r 1** |
p o r M n i‘ fo ^ aw ld n! ! r >n ?M t ; ava ra» * w* * k , Y wage o f SI65 as o f January I . 1977; *5
p e rc e n t f o r w idows, p lu s 5 p e rc e n t each c h i l d up t o a m x ls s a o r 3 c h ild r e n .
P lu s S7 pe r week f o r each dependent c h i l d .

3 -T E S tr
r
U ^ P^ ^ - L
-

-

o9?

-

-

bC O C fit? ? * v * b u

“

S

b e n e fic ia r ie s In de a th eases p r i o r t o J u ly I

1971

-

■

': ; . ! : ^ ^

Hax,num ^

« *

“

« « - > « - * / J pe rc e n t

hn a x l i w n o t t o exceed 100 p e rc e n t o f th e s t a t e average w ee kly wage.
^ ta w p e m lt s combined b e n e fits w it h S o c ia l S e c u r ity up t o 100 p e rc e n t o f em ployee's
P aid i n a lump sum.

iM

12

u r r ,^

* i r r ' V in 9
Ve° r i

W

“ ‘ -

, , f e o r re—* r r le g e whereupon payment o f
* * * * * » e h " d r . n u n t i l age 18 o . 25

$1,100. Benefits are paid to the widow or widower
for life or until remarriage, and, in the event of
remarriage, two years' benefits are paid in a lump
sum to the spouse. In cases where the decedent
leaves no beneficiary, a single payment of $3,000 is
made to the worker's parents.41
Most states today provide unlimited medical
benefits to injured workers. The majority of injured
employees need only medical benefits. Nationally,
of the annual 5 million compensable claimants, 4
million are not disabled long enough to be eligible
for any cash benefits.42
During fiscal 1976, compensation benefits
totaling $12.2 million were received by injured
workers in Montana, with another $6.3 million in
medical and burial benefit payments being made.43
Rehabilitation. Benefits for rehabilitation also
differ greatly among the states. Several have no
rehabilitation programs whatsoever. About onehalf, in clud ing Montana, m aintain special
rehabilitation funds. In Montana, an individual
enrolled in a vocational rehabilitation program
may be eligible for workers' compensation benefits
as well as travel expenses from the worker's place of
residence to the place of training; living expenses
of up to $50 per week; and payment for tuition,
books, and necessary equipment.44
The Division of W orkers' Compensation
administers the rehabilitation program. It refers
workers who have become permanently disabled
to the Rehabilitative Services Division of the
Department of Social and Rehabilitation Services.
SRS provides vocational rehabilitation of these
workers. The program is voluntary in Montana.45In
some states, workers with permanent partial
disabilities may lose benefits if they refuse
rehabilitation or retraining. The author was unable
to determine what proportion of permanent partial
disability claimants actually sought rehabilitation in
Montana's program.46*
Services furnished by SRS to disabled workers
include guidance and counseling; transportation
and maintenance assistance; retraining and
education such as college, business college, vo41lbid.
A2Report o f the National Commission, op. cit., p. 77.
43Division of Workers’ Compensation, Annual Report, Fiscal
1976 (Helena: Montana Department o f Labor and Industry,
1976), p. 7.
“ R.C.M. 1947, § 92-1401 through § 92-1406.
45Continuing Legal Education Committee, Montana
Workers' Compensation Manual (Helena: State Bar of
Montana, 1976), p. 30.
^House Bill 112, to eliminate payments to disabled workers
refusing rehabilitation or retraining from SRS, was
introduced in the Montana legislature this year. It did not
pass.
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tech, trade school, and on-the-job training;
physical restoration; and equipment purchases.47
Rehabilitation of injured workers and returning
them to employment offer benefits to both the
workers and society. In addition to the
consideration of the psychological worth to those
disabled, the public should benefit from lower
costs arising from fewer persons receiving disability
compensation.
Safety and accident prevention. Over the years,
the accident rate for Montana workers has
declined, although it has stabilized since 1950 at 120
to 130 accidents per 1,000 workers each year.
Fatalities, on the other hand, have declined
dramatically since 1919. For four years,
commencing in 1915, an average of 172 workers
were killed in industrial accidents per year.
Currently, fatalities average about fifty persons
annually.48
During the past ten years, almost one-quarter
million Montana workers have been injured.
Seventy thousand, or 28.8 percent, suffered
disabling injuries. (See table 4.) Among nonfarm
activities, the construction and manufacturing
47Rehabilitative Services Division, Annual Report to
Worker's Compensation Division (Helena: Montana
Department o f Social and Rehabilitation Services, 1976),
p. 8.
^Montana Industrial Accident Board, Work Injuries in
Montana, July 1, 1%7-June 30, 1968 (Helena: Industrial
Accident Board, 1968), pp. 12-13; and Division o f Workers'
Compensation, Annual Report, 1974-1975 (Helena:
Montana Department o f Labor and Industry, 1975), p. 23.

Table 4
Total Industrial Injuries and Deaths in Montana
1966-1976

Fiscal
Year
1966-1967
1967-1968
1968-1969
1969-1970
1970-1971
1971-1972
1972-1973
1973-19741
1974-1975
1975-1976

Total
Injuries
22,767
22,799
23,195
22,476
21,986
22,439
23,821
27,097
27,120
29,415

jS£gjDisabling
Injuries
Number
as a
of
P'ercentage Number
of
Disabling o f Total
Deaths
Injuries
Injuries
6,329
6,590
6,661
6,549
5,832
6,180
6,927
8,394
7,875
8,589

27.8
28.9
28.7
29.1
26.5
27.5
29.1
31.0
29.0
29.2

56
51
45
51
49
48
56
51
50
48

1Agricultural workers are included 1973-1974 and there
after.
Sources: Division of Workers' Compensation, Annual
Report (Helena: Montana Department of Labor and
Industry, 1972 through 1976).
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Table 5
Disabling Injuries by Industry Group
Montana, Fiscal Year 1976

Industry
Construction
Manufacturing
Mining
Trade
Transportation, utilities,
and communication
Services
State and local government
Finance, real estate,
and insurance

Disabling
Injuries
Per 1,000
Employees
96.5
89.4
56.5
31.2
23.4
20.3
19.5
5.4

Source: Division o f Workers' Compensation, Annual
Report Fiscal 1976 (Helena: Montana Department of
Labor and Industry, 1976), p. 32.

industries had the highest incidence of injuries per
1,000 workers with 96.5 and 89.4, respectively. (See
table 5.)
Of the forty-eight work-related fatalities during
fiscal year 1976, eleven occurred in construction,
ten in agriculture, and nine in manufacturing.49
The most common injuries during this period
were: hands and fingers, 23.4 percent of all injuries;
back and spine, 17.5; eyes, 11.0; arms and wrists,
8.8; and feet and toes, 8.5. Men were victims of 83.9
percent of the injuries.50
Workers' compensation programs operate in
several ways to reduce the frequency and severity
of work-related injuries. First, safety and health
inspections are performed periodically, primarily
in mines and operations with boilers. The Division
of Workers' Compensation is also responsible for
inspecting government facilities.51* The second
method for encouraging efforts to reduce injuries
is the experience rating of employers. Those
organizations with lower accident rates pay lower
insurance premiums.
Insurance. Throughout the United States, three
methods are commonly used by the states to
provide insurance protection of workers. Montana
employers utilize all three. The first is self-4
1
9
49Annual Report, Fiscal 1976, op. cit., p. 30.
50lbid., pp. 33-35.
S1R.C.M. 1947, § 92-1105.1. The Division makes safety
inspections for Montana businesses covered by OSH A to
assist them both in preventing accidents and to advise them
about any safety changes they should make to conform to
OSHA requirements. One full-tim e employee travels
Montana providing information to employers about OSHA
record-keeping requirements.
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insurance.52 Firms with proven financial ability to
pay claims directly to their injured workers are
included in this plan. Usually, they are the largest
private employers in the state. Second, coverage is
provided by private insurance companies.53Private
carriers protect a variety of businesses, often firms
that fall between the extremes of large and small,
and those com prising the less-hazardous
industries. Finally, Montana operates a state
insurance fund.54 Included in this group of
employers are the public corporations (nonfederal
government employers), many small firms, farmers,
and the more hazardous types of businesses such as
logging and sawmills. See table 6 for selected data
concerning the three insurance plans.
If one was to estimate the gross annual premiums
paid by self-insuring employers, he would
probably find that they total less than one-half the
premiums of either of the other plans. An estimate
of the total premiums paid by employers for all
three plans during 1976 would range from $40 to
$45 million.
Rates are established annually for each of over
400classification codes (occupational groups) used
by the state fund. Accident and payroll data for all
employers in the state fund plan are reviewed to
establish the rates for the various occupational
groups. Rates are not determined for each
employer, per se. Rather, the shared risk concept
spreads the risk of a given occupation over all
employers using that class code. Private carriers
writing workers' compensation insurance use the
same process.55
State fund rates vary extensively among the
occupational groups. Salvage operators have the
highest risk of accident and injury and pay the
highest premiums in Montana at $80 per $100 of
payroll. Among several occupation groups with the
lowest rate are college professors and school
teachers at $0.20 per $100of payroll. In other words,
the risk of accident and severity, actuarily, for a
worker in salvage operations is 400 times greater
than that for a college professor.56 Table 7 shows
the twenty occupational groups that pay the
largest total amount of premiums to the state
insurance fund.
Both the state insurance fund and private carriers
use an experience modification procedure to
52R.C.M. 1947, § 92-901 through § 92-908
5JR.C.M. 1947, § 92-1001 through § 92-1012.
“ R.C.M. 1947, § 92-1101 through § 92-1123.
“ Internal records. Division o f Workers' Compensation.
“ Workers' Compensation Division, Manual Rates (Helena:
Montana Department o f Labor and Industry, 1976), pp. 15-
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Table 6
Selected Data of Workers’ Compensation
Insurance Plans in Montana,
July 1, 1975-June 30, 1976

Selected Data

Plan I
SelfInsurance

Num ber o f employers
enrolled

69

Plan II
Private
Carriers
10,336

Plan III
State
Fund
15,514

Gross annual
premium
—1 $19,529,9182 $18,329,385
Compensation benefits
paid
$1,838,559
5,128,307 5,214,048
M edical and burial
benefits paid
809,145
2,650,169 2,887,997
Dividends fo r fiscal
1976
3,109,382
’ Not applicable.
C alendar year fo r gross annual prem ium only.
Source: Division o f W orkers' Compensation Annual
Report, Fiscal 1976 (Helena: Montana Departm ent o f
Labor and Industry, 1976), pp. 7 and 25.

adjust premiums stated in their operating manuals.
The state fund is required by law to use an
experience rating system that rewards employers
with better-than-average safety records and
penalizes employers with poorer-than-average
safety records.57 The state insurance fund and
private carriers rely on the National Council on
Compensation Insurance to establish rates and
determine the experience modification factor. Ex
perience rating adjusts the premiums employers
pay by considering their accident experience. A
variety of factors enter into adjusting rates. For
example, the frequency of accidents has a more
drastic effect on the experience modification factor
than the severity of an accident. Five accidents
creating a liability of $1,000 each would have nearly
twice the effect on the experience modification
factor as one accident costing $5,000.
Approximately 2,600 employers out of 15,514
enrolled in the state insurance fund during the 1976
fiscal year were experience rated.58* During that
year, almost 2,000 employers had safety records
that lowered their insurance rates for the 1977 fiscal
year. They will save approximately $1.5 million in
premiums. The other 600 with poorer safety
records will be penalized about $1.1 million in
higher rates.
The percentage of insurance premiums to
57R.C.M. 1947, § 92-1105.
“ To be eligible fo r experience rating, an em ployer must have
paid a m inim um average annual prem ium o f $750 fo r the
previous three years, or, during the last one or tw o years,
paid a total prem ium o f at least $1,500.
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Table 7
Twenty Largest Class Codes, Based Upon Total Premiums Paid
Montana State Insurance Fund
Fiscal Year 1976
Percentage
o f Total

Class
Code

Rate Per
$100 Payroll

Total Amount
of Premium

Farms, including drivers
Municipal township, county, state employees
State asylums, hospitals
Colleges: all other employees
Logging or lumbering, including drivers

0006
9420
8834
9101
2702

$ 0 .0 0
4.9 5
6.4 5
2 .5 0
3 2.35

$ 2 ,8 3 8 ,4 7 0
1,255,126
946,473
838,508
771,069

15.08
6.67
5 .0 3
4.4 5
4.1 0

Pol icemen
Carpentry-in const, detached pvt. residences
Oil or gas wells, drilling
Auto accessories, including service stations
Restaurants, beer gardens, and bars

7720
5645
6235
9079

4 .5 0
5.5 5
14.25
4 .9 5
3 .0 0

767,016
486,047
446,079
434,179
416,262

4.0 7
2.5 8
2 .3 7
2.31
2.21

Colleges or schools:
professors, teachers
State employees
Clerical office employees
Carpentry— not otherwise classified
Excavating and grading of land

8868
9421
8810
5403
6217

0 .2 0
3.2 0
0 .4 0
6 .8 5
10.25

400,158
319,067
317,360
298,194
255,930

2.1 3
1.7 0
1.6 9
1.5 8
1.3 6

Fi remen
Municipal and state travel employees
Building material dealers
Trailer towing and truckmen
Masonry

7704
8743
8232
7219
5022

3.75
0 .6 0
5.8 5
14.45
6.7 0

232,279
230,949
209,414
209,002
197,693

2 .2 3

Class Code (Occupational Croup)

8387

$11,669,275

Total

Source:

1-23
1.11
1.11
1-05
63.27

Internal records, Division of Workers' Compensation.

payroll for employers protected through the state
insurance fund is illustrated in table 8. Following a
very substantial increase in insurance premiums
between fiscal years 1973 and 1974, employers
insured by the state insurance fund were paying 2.6
percent of their total payrolls for workers'
compensation insurance.59 Actually, the cost is
considerably greater if all government employees
are removed. The cost increases to 3.7 percent of
total payroll.60 However, some downward
adjustment must be made to reflect dividends that
are credited to employers insuring through the
state fund. The state insurance fund will pay a
dividend of $3 million to qualified employers at the

end of the 1977 fiscal year.61
Which form of insurance costs employers the
least? Comparisons between the state fund and
private insurance companies are difficult to make.
Both the state fund and private insurance firms use
the same classification codes developed by the
National Council on Compensation Insurance. For
fiscal year 1976, of 436 classification codes, the state
insurance fund was lower than private carriers for
322 or 93 percent of the class codes. In 24 classes, 7
percent, private carriers were lower.62* However,
the volume of insurance premiums represented by
the various classes is not known by the writer so a
more meaningful comparison cannot be made. In

59The increase resulted from changes in the compensation
laws to provide unlimited medical coverage, raise all classes
of benefit payments, and provide lifetime death benefits to
survivors. Previously, medical benefits were limited to a
maximum of three years and death benefits to 500 weeks.
“ Fifteen occupational groups, predominantly government
employees, were removed to compute the 3.7 percent.

61To receive the dividend, employers must have paid over
$40 in premiums during the year to the state insurance fund
and have less than an 85 percent loss ratio. The dividend
payment amounted to approximately 15 percent of the
total premiums employers paid into the fund and will be
returned or credited to employers' accounts in the
following fiscal year.
“ Internal records. Division of Workers' Compensation.
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Table 8
Insurance Premiums as a Percentage of
Payroll, Montana Workers’
Compensation Insurance
State Fund
1971-1977
Fiscal Year

Percentage
o f Payroll

1971-1972
1972-1973
1973-1974
1974-1975
1975-1976
1976-1977’

1.77
1.78
2.58
2.40
2.60
2.61

’Six months (July 1,1976, through December 31, 1976).
Source: Internal records. Division of W orkers' Compensation.

addition, the final premiums paid are affected by
the dividend programs of the state fund and
insurance carriers. The latter frequently offer
packages of insurance to cover a variety of
em ployer risks or insurance needs, and
comprehensive coverage may lower an employer's
costs for the workers' compensation insurance
segment. Since the state has no acquisition costs
such as salesmen's commissions for the insurance
fund it manages, and private insurance companies
do have sales costs, there is no sales load. Selling
expenses vary from 15 to 20 percent of the gross
premium. Thus, we might anticipate the insurance
rates of the state program to be at least 15 to 20
percent less than those of private carriers.
Before leaving the subject of insurance, one
special type should be mentioned, the secondinjury or subsequent-injury fund. The purposes of
the subsequent-injury fund are to make it easier for
handicapped persons to secure work and to limit
liability of employers who hire handicapped
workers who, subsequently, are injured. Montana
operates such a fund for coverage of all three
insurance plans. The employer's liability is limited
to the first 104 weeks of benefits to which the
employee is entitled under the benefits programs
already discussed. After this period, payments are
made from the subsequent-injury fund and the
employer's liability for weekly compensation
payments ends. The employer continues to be
liable for medical benefits, though.63
63R.C.M. 1947, § 92-709.1. Persons eligible have to be
medically certified as having a permanent physical
impairment. Employers pay for the program through an
assessment o f their insurers o f $1,000 for each employee
death under the act plus a maximum assessment o f 5
percent of their most recent year’s insurance prem ium loss.
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Administration. Thirty-one states fund their
workers' compensation programs entirely or in
part from general appropriations authorized by
their legislatures.64 Legislative approval is needed
to grant the Division of Workers' Compensation
spending authority for the administration of the
Workers' Compensation Act. Except for the
payment of benefits under two specific programs
not directly related to the administration of the
Workers' Compensation Act, no appropriated tax
money is used to administer the workers'
compensation law.65The income from operations is
received from insurance premiums paid by
employers, interest earned on investments, and
inspection and license fees. In fiscal 1976,
premiums accounted for 87 percent of the in
come, earned interest was 12 percent, and fees
1 percent.66
One may question what proportion of the
income is paid out to disabled workers.
Surprisingly, a large percentage will be returned as
benefits and dividends. In table 6, compensation
and medical benefits paid to claimants appear to be
a relatively small part—only 39 percent—of the
gross annual premiums. However, two adjustments
should be made to determine the actual “ payout"
percentage to disabled workers. First, reserves for
future liabilities are set aside. In the 1976 fiscal year,
they amounted to 38 percent of total income.
Second, dividends to employers accounted for
another 15 percent. One percent represented
statutory assessments. Operational expenses,
including administrative costs, were 7 percent of
total income.67
Since the scandal discovered in 1973, several
procedural changes have been mandated by the
legislature and by the administrator of the Division
of Workers' Compensation. The position of
Workers' Compensation judge was established in
1975 to hear appeals.68 Before the change, the
Division conducted its own hearings on contested
cases. It ruled on them and issued settlements.
Under the earlier procedure, there was a potential
statutory conflict of interest because the Division
MChamber o f Commerce o f the U nited States, op. cit., pp.
42-43.
65The Division administers a welfare program to pay
individuals who are disabled from silicosis and are not
covered under the Occupational Disease Act. Also, a very
lim ited program to pay certain widows whose husbands
died due to industrial injuries between July 1, 1973, and
March 23,1974, is paid from the general fund.
66Annual Report, Fiscal 1976, op. cit., p. 23.
67lbid., pp. 22-25.
“ During the fiscal years 1971 through 1975, form al appeals
averaged sixty-one cases per year. Appeals can be made by
claimants. Compensation Plan I employers, or insurers.
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administered the state insurance fund and also
conducted hearings on formal appeals. The
Workers' Compensation Judge, who is appointed
by the Governor for a term of six years, must have
the same qualifications as a district court judge,
receives the same salary, must devote full-time to
the office, and cannot engage in private law
practice.69
The legislature, in 1975, made it easier for the
public to inspect various records of the Division of
Workers' Compensation.70
It also provided the administrator of the Division
with authority to regulate attorneys' fees. A lawyer
representing a party to a workers' compensation
claim must submit to the Division administrator a
contract of employment showing the specific terms
of the fee arrangement.71 The Division
administrator has established a graduated fee
schedule based upon the levels an appeal case may
require.
One of the problems leading to the scandal was
the failure of some lawyers to notify their clients
about settlements. They either pocketed the entire
sums awarded or did not disclose the true amounts.
Today, the Division notifies each claimant of the
awards.
These legislative and administrative changes
should reduce the potential for future abuses.

Conclusions and recommendations
There are several social and economic costs of
workers' compensation. The major cost of
accidents resulting in injuries and deaths is the
social cost of pain and grief. While no rational
worker sets out to be injured, once the event
occurs he may be expected to take advantage of
every opportunity to minimize his loss or to
maximize his gain. A major premise supporting
compensation is not to reward persons for their
injuries, but to provide them with income to
replace that which has been lost either
permanently or temporarily.
Another major cost of workers' compensation is
the economic cost to employers, that is, the
premiums paid by them. These premiums result in
higher production costs and possible lower profits.
The employer may pass these costs on to
consumers through higher prices. However, the
degree of competition facing each employer is
different. Some are able to incorporate the costs as
a part of their overall production costs and price
69R.C.M. 1947, § 92-848.
70R.C.M. 1947, § 92-844 and § 92-847.
71R.C.M. 1947, § 92-619.
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accordingly. Others cannot, and the costs are
absorbed by reducing profits.
States providing lower compensation benefits
may derive a com petitive advantage over
producers in those states allowing higher benefits.
No comprehensive examination of this problem
has been made. It is entirely possible that when a
state's compensation benefits result in significant
increases in production costs relative to other
states, it may export sales and jobs to firms in other
states. (One can argue, though, it is also exporting
accidents and injuries associated with those jobs.)
Of particular interest to Montana are the rela
tively high insurance costs of several industries
such as farming, logging, and wood products
manufacturing. All are integral to the state's
economy. Too, the costs of workers' compensation
to smaller businesses cannot be overlooked. Small
firms probably pay proportionately higher costs for
protection than their larger counterparts because
they cannot afford safety specialists and they do not
receive as favorable insurance rates.
There will be a continuing suasion from
organized labor to enact a national compensation
law prescribing standards for the states to follow.
While it would appear desirable for the states to
achieve a parity of principles, unique differences
would still necessitate variations in the amounts of
benefits they provided disabled workers. Elizabeth
Brandeis stated in a speech over forty years ago,
"Social insurance should, if possible, exert its
pecuniary pressure in the socially desirable
direction. Then the self-interests of the
businessman tend to coincide with the public
interest."72 States already have personnel and
procedures in place to administer such programs.
Furthermore, history indicates that federal
administrative procedures may not be superior to
those of the states. The concept of experience
rating does encompass the monetary incentive
Brandeis espoused, namely, it encourages
employers to provide safe working environments
for their employees. Federal standards, on the
other hand, likely would concentrate on higher
payments to more persons for longer periods.
What results is a money distribution system that has
lost sight of the initial intent of compensation
legislation. Benefit levels of the Federal Employees'
Compensation Act are unconscionable in the
writer's opinion. The past actions of Congress
indicate an ever-rising level of benefits to disabled
workers and rising costs to employers. Even the
72J. Eldred Hill, Jr., "U.S. Impact on Jobless Aid and
Workmen's Compensation,” M onthly Labor Review, April,
1974, p. 48.
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Left, Butte, c. 1910.
Right, Mule Train on 1100-foot level, Rarus Mine, Butte. U of M Archives.

National Commission on State Workmen's
Compensation Laws recommends against a
national law. The effects could easily be
counterproductive by encouraging people not to
return to work.
Pressures for expanding benefits will come from
a variety of quarters. Some are legitimate. Others
are suspect. Occupational diseases are a topical
issue and will continue to be a major subject of
debate. Emotional and mental illnesses are difficult
to diagnose as job-caused. The elimination of age
discrimination in hiring workers and allowing
employees to work beyond traditional retirement
ages may also increase compensation costs. A
recent directive from the Secretary of the
Department of Health, Education, and Welfare
regarding discrim ination in the hiring of
handicapped persons could have a substantial
effect on the utilization of the subsequent injury
fund.
Several changes in Montana's compensation law
are suggested as being warranted. Each will require
an in-depth analysis to determine feasibility. They
include:
1. Make a distinction between permanent total
disability payments and payments to survivors.
Since there is no personal maintenance cost for the
deceased worker, the survivors' benefits should be
lower than the permanent total disability benefits.
2. Require disabled workers who have the
physical ability to work to enroll in a rehabilitation
or retraining program. Refusal to participate
should result in the loss of compensation for each
18

week of the period of refusal. Several factors such
as the nature of the injury, the pay of a new job skill
relative to that of the old, and travel distances to a
new job could mitigate the rehabilitation
requirement.
3.
Finally, provide a subsidy to employers of
workers disabled in industrial accidents when they
either retrain an injured worker or hire one. The
amount of the subsidy could be negotiated with the
Division of Workers' Compensation, but it should
be deducted from the amount of weekly benefit
payments the disabled worker would have
otherwise received.
Employers can take several actions to minimize
their compensation costs. The focus of their actions
should be directed toward making the working
place safer and developing greater safetyconsciousness of both managers and employees.
Smaller firms through pooling resources can hire
safety engineers who w ould serve these
firms each on a part-time basis. Employers can
receive assistance from the Division of Workers'
Compensation by having safety inspections
performed to identify hazards and obtain
information for correcting unsafe working
conditions.
In conclusion, the American concept of the work
ethic, although under vigorous assault for many
years, is ingrained in our social fabric. To preserve
it, we should continue protecting those injured
while working by providing financial assistance.
Simultaneously, we should continue to reduce
accidents and speedily return to employment those
who have recovered and can work.
□
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Transporting
Coal
from
Montana

M uch

of the energy produced in Montana
during the next ten or fifteen years will be exported
from the state in the form of coal. This article
examines the likely changes in Montana's
transportation system as a result of growing coal
exports. The capacities of existing rail lines and
other features of the railroad system will be
analyzed because most coal will be shipped via unit
trains. An alternate and controversial method of
transporting coal, not now in existence in
Montana—slurry pipelines—also will be discussed.

Coal production and the capacity
of Montana's railroads

This article is adapted from a report prepared for the Montana Energy Advisory
Council in December 1976 entitled Mon
tana's M ajor Energy Transportation Sys
tems: Current Conditions and Future
Developments.
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The rapid rise in coal production will lead to a
corresponding growth in rail traffic. These
increases will not occur throughout the state, but
will be concentrated on a few lines connecting the
mines with the coal-consuming areas. In order to
identify these routes, the export markets for
Montana coal will be examined. Then, the
projected increase in unit train traffic will be
compared to the capacity of these lines to locate
bottlenecks and other problem areas.
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Coal for export: the unit train
Montana's coal is presently shipped to midwestern
utilities for use in electric generation plants.
Despite its low energy content relative to eastern
coal and the fact that it must be transported long
distances, Montana coal is competitive because its
low-sulfur content enables these utilities to comply
with local pollution requirements. During 1975, the
largest buyers of Montana coal were in Illinois,
receiving about 9.5 million tons; Minnesota,
approximately 6.3 million tons; and Wisconsin, 2.5
million tons.1 Most buyers have made a long-term
commitment to Montana coal; contracts call for
the delivery of millions of tons of coal over twenty
years or more.
Montana's export coal is shipped to the utilities
via unit train. In the strict sense, a unit train refers to
a group of dedicated cars operating on a regular
schedule between two points. In actual practice,
however, the origin and destination may not be
identical on every trip. For example, a unit train
may transport coal from a mine to a generating
plant and return to the mine. Then, after it is
reloaded, it may be routed to another destination.2
The 10,000-ton unit train—100 identical cars each
with a capacity of 100 tons—has become a standard
’Terry Wheeling, Montana Historical Energy Statistics
(Helena, Montana: Montana Energy Advisory Council,
1976), table 5.6.
2T. C. Campbell and Sidney Katell, U.S. Department o f the
Interior, Bureau of Mines, Long Distance Coal Transport:
Unit Train o r Slurry Pipeline, Inform ation Circular 8690
(Washington, D.C.: U.S. Government Printing O ffice, 1976),
p. 3.

for coal shipments from the Northern Great Plains.
Using such a train, about 220 round trips per year
are required to ship the 2.2 million tons of coal
consumed by a 500-megawatt electrical generating
plant—a plant roughly half-way between the 330megawatt Colstrip I and II plants and the proposed
700-megawatt Colstrip III and IV plants. Stated
differently, transporting one million tons of coal
per year requires about 200 trains per year (100
loaded and 100 empty) passing a given point along
the route.
Despite the often heard claims concerning the
low costs of unit trains, exact cost figures are not
available because the rate-setting authority, the
U.S. Interstate Commerce Commission, has not
established a tariff for this classification. Each
contract is negotiated between the buyer, seller,
and the railroad and may include features which
are unique or not applicable to other situations.
Table 1 summarizes some of the features of recent
contracts for Montana and Wyoming coal; the
associated rate per ton and costs per ton mile are
also shown.
The low cost of unit trains derives from the
economies of transporting a single commodity
between two points. High-speed loading and
unloading of equipment minimizes idle time at the
origin and destination. Unit trains require a
minimum of classification—that is, there is no need
to break up the train even if it is moved through
yards en route. As a result, unit trains typically
experience turnaround times of one-third to onefifth the average for conventional trains, and car
utilization can reach 80 percent as compared to the

Table 1
Summary of Selected Coal Delivery Contracts
Origin and
Destination

Effective
Date

Minimum
Train Loan

Colstrip, Montana to
Cohasset, Minnesota

8-13-73

10,200

Colstrip, Montana to
Waukegan, Illinois

1-22-73

10,000

Decker, Montana to
Havana, Illinois

-7-1-73

9,700

Kleenburn, Wyoming to
St. Paul, Minnesota

8-13-73

5,300

Annual
Minimum
Tonnage

Rate per
Ton

1,000,000
1,500,000
1,750,000

$3.69
3.45
3.23

773

$0.0048
0.0045
0.0042

8.38
8.60

1,250
1,273

0.0067
0.0068

3,300,000

8.62

1,168

0.0074

200,000

6.09

1,105

0.0055

450,000a
900,000b

Distance
Transported
(Miles)

Cost per
Ton-M ile

£ = £ *
T ? I? pba * 3n^ i N
Katel!, u s - Department o f the Interior, Bureau o f Mines, Long Distance Coal
• O ^ ^ iiM d o n
° r S Urry Pe mC' lnform at,on Circular 8698 (Washington, D.C.: U.S.Government Printing O ffice, 1976), p. 14.
bTwo destinations.
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nationwide average of 12 percent for all freight
cars.3 The principal disadvantage of unit trains is
that they are usually empty on the return trip.
Many of the hopper cars in unit trains are owned
or leased by the buyers or sellers of the coal rather
than the railroad. Some of the advantages of this
procedure are as follows:
1. Cars are less likely to be diverted to other uses
in times of emergency or extreme car
shortages.
2. The mine is assured of being able to load cars
previously loaded w ith coal, thereby
minimizing the need for cleaning.
3. Cars can be designed for the specific service.
4. Ownership of the cars can be a factor in
negotiating long-term contracts at a delivered
price.4That is, freight rates may be lower when
the coal is shipped in cars owned or leased by
a party other than the railroad.
The Burlington Northern currently transports all
of Montana's export coal. The important railroad
lines in Montana are shown in figure 1. The major
coal-loading points are the Western Energy
Company and Peabody Coal Company mines
served by the Nichols spur west of Forsyth, the
3Willard D. Weiss and Ronald Dunn, “ M odern Railroad
Concepts for Transporting Western C oal/’ a paper
presented at the Engineering Foundation Conference on
Transportation o f Fuels for Utility Consumption (Henniker,
New Hampshire, 1976), p. 3.
4Campbell and Kattell, Long Distance Coal Transport, pp. 1213.
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Westmoreland Resource Mine along the Hysham
line, and the Decker Coal Company situated just
north of the Montana-Wyoming border on a
branch line from Sheridan, Wyoming. All of the
export coal from the Western Energy, Peabody, and
Westmoreland mines—about 12.5 million tons in
1975—is shipped east along the old Northern
Pacific mainline through Forsyth, Glendive, and
into North Dakota near Beach. Coal from the
Decker Coal Company mine is transported over
two routes; during 1975, approximately 8.2 million
tons was shipped south through Wyoming and
Nebraska, and about 1.1 million tons passed
through Sheridan and north to Huntley, Montana,
and then east along the old Northern Pacific
mainline.
Export markets for Montana coal
A report published in 1970 predicted that the
primary markets for Montana coal would be in the
Upper Midwest.5 Even though utilities throughout
the United States look to the Northern Great Plains
for low-sulfur coal, the existing rail networks place
Wyoming mines in a dominant position for serving
most of the central and south-central portions of
the nation. The accuracy of these predictions is
sMontana Bureau of Mines and Geology, “ Markets for
Montana Coal," Preliminary Summary Report o f Strippable
Low-Sulfur Coals o f Southeastern Montana, Part 2 (Butte,
Montana: Montana College of Mineral Science and
Technology, 1970), p. 11.
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borne out by the origin and destination statistics
shown in table 1. These figures show that in 1975
utilities in Illinois, Wisconsin, and Minnesota
purchased a total of about 18.1 million tons, about
82 percent of all coal mined in Montana. On the
other hand, Wyoming shipped significant amounts
to Colorado, Kansas, and other states generally to
the south or west of those served by Montana. The
fact that Illinois and several other states were large
purchasers from both Montana and Wyoming
suggests that there may be considerable overlap of
the coal marketing areas of these two states. Notice
that very little coal is exported from North Dakota.
These deposits are closer to the Upper Midwest
markets than those in Montana, but the lower
energy content of lignite coal makes it relatively
uneconomical to transport long distances. North
Dakota coal may, however, be well suited for minemouth conversion plants.
There are several projections for future coal
production in the Northern Great Plains and each
presents slightly different figures.6 Regardless of
6John Duffield, Thomas Power, and Terry W heeling,
"D efining the Market for Great Plains C oal," Montana
Business Quarterly, Summer 1976, pp. 23-25. Paul E. Polzin,
Water Use and Coal Development in Eastern Montana
(Missoula, Montana: Bureau o f Business and Economic
Research, University o f Montana, 1974), p. 98.

the level of coal production, current marketing
patterns should continue with Montana generally
shipping to areas north of those served by
Wyoming. Table 2 presents one set of projections
for 1980 based on data supplied by Burlington
Northern; these numbers show only coal to be
transported via unit train and are not exactly
comparable to those in table 1, which include
mine-mouth electric generating plants. Minnesota,
Wisconsin, and Illinois are projected to remain
Montana's major coal customers while Wyoming
will continue to dominate the southern market, as
shown by the large purchases by utilities in
Arkansas, Oklahoma, and Kansas. There are some
exceptions; for example, about 9.4 million tons are
projected to travel from Montana to Texas. This
coal will originate at the Decker Coal Company
mine just north of the state border where the only
rail connections are south through Wyoming.
The projected sales to the Upper Midwest
suggest that the routes of unit trains through
Montana discussed earlier will probably continue
in the future (see figure 1). Shipments originating
on the Hysham (Westmoreland mine) or the
Nichols (Western Energy Company or Peabody
Coal Company mine) spurs and destined for the
Upper Midwest would travel east through
Montana along the old Northern Pacific mainline

Table 2
Destination of Coal Produced in Montana, North Dakota, South Dakota, and Wyoming
1975
Montana
Destination
Colorado
Illinois
Indiana
Iowa
Kansas
Michigan
Minnesota
Missouri
Montana
Nebraska
North Dakota
O hio
South Dakota
Wisconsin
Wyoming
All other states
Total

Wyoming

Thousands
of Tons
0
9,466
840
372
0
1,265
6,254
0
1,206
0
121
0
57
2,464
0
169

Percentage
o f Total

Thousands
o f Tons

0.0
42.6
3.8
1.7
0.0
5.7
28.2
0.0
5.4
0.0
0.5
0.0
0.3
11.1
0.0
0.8

2,240
2,054
3,019
1,918
1,254
3
60
1,006
0
1,361
5
927
352
1,103
7,855
553

22,214

100.0

23,710

North and South Dakota

Percentage
o f Total
9.4
8.7
12.7
8.1
5.3
0.0*
0.3
4.2
0.0
5.7
0.0*
3.9
1.5
4.7
33.1
2.3
100.0

tS°kirCf :c I erry Whee'lnS' Montana Historical Energy Statistics (Helena, M ontana:
table 5.6. Percentages derived.
Note: Percentage detail may not add due to rounding.
aLess than 0.05 percent.
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Thousands Percentage
of Tons o f Total
0
0
0
0
0
0
1,116
0
0
0
5,521
0
1,778
0
0
0

0.0
0.0
0.0
0.0
0.0
0.0
13.3
0.0
0.0
0.0
65.6
0.0
21.1
0.0
0.0
0.0

8,415

100.0

Energy Advisory

Council,

1976),
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and enter North Dakota near Beach.7Coal from the
Decker area (the Decker Coal Company mine and
the proposed Shell mine) would initially travel
south into Wyoming. The portion destined for the
northern Midwest—Michigan, for example—may
swing west through Sheridan and then north to
Huntley; the remaining tonnage would continue
southeast through Wyoming to markets further
south—for example, Texas.
Despite the fact that most coal has been shipped
to the east, Montana has been mentioned as an
energy supplier for the Northwest. A consortium of
west coast utilities are scheduled to receive a
significant portion of the electricity generated at
Colstrip III and IV.There is also a possibility that
Northern Great Plains coal will also be transported
westward to fire new electric generating plants in
Washington or Oregon.
Until recently, the Northwest has relied almost
exclusively on hydro generation to supply
electricity. The situation is changing, however,
because most of the feasible sites have already
been developed. The utilities will have to use either
nuclear or coal-fired generation to meet projected
HYains fo r northern Minnesota and Wisconsin are projected
to transfer to the highline (formerly the Great Northern
Railroad) in eastern North Dakota. See Samir A. Desai and
James Anderson, Rail Transportation Requirements fo r Coal
Movement in 1980 (Cambridge, Massachusetts: Input
O utput Computer Service, 1976), p. 2-27.
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future increases in electrical demand. Despite the
defeat in the last election of the nuclear
referendum in Washington State, nuclear power
plants have been severely critized in recent years
and face an uncertain future. This leaves only coal
as a secure source of electric power in the
Northwest, and the Northern Great Plains
represents an available supply.8
The northwest utilities anticipate that they will
build generating plants in their service areas,
probably in Washington or Oregon. In other
words, they are not now planning additional minemouth generation plants at Colstrip, connected to
the load centers with long distance transmission
lines. This statement should not be misinterpreted;
these utilities have not been intimidated by
Montana. They sincerely believe they are justified
and could, if they chose, successfully present their
case before Montana authorities. In their opinion,
however, the adm inistrative processes are
unnecessarily long, cumbersome, and expensive in
Montana, and the same decision could be obtained
“There are coal deposits in Washington, Oregon, and Idaho,
but they are generally very small and the economic
feasibility o f mining this coal is presently uncertain. The
major exceptions are the strippable deposits in western
Washington, which are already committed to the coal-fired
plants at Centralia. There is the possibility that Alaskan coal
may be barged u p the Columbia River to electric generation
sites. There is currently insufficient information to evaluate
the feasibility of this proposal.
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quicker and at less cost in Washington or Oregon.
The impact on Montana's transportation systems
of new coal-fired generating plants in the
Northwest will depend on their exact location.9 If
they are built in central Washington or northern
Oregon along the Columbia River—sites often
mentioned because of the availability of water for
cooling—the coal may be shipped from either the
Powder River Basin in Montana and northern
Wyoming or from the coalfields in southwestern
Wyoming. The Portland General Electric Company
is building a 500-megawatt generating plant near
Boardman, Oregon, which is scheduled to begin
operation in 1980. A coal contract for about 1.2
million tons per year has been signed with a mine
near Gillette, Wyoming; this is probably the coal
projected for Oregon in 1980 shown in table 3. The
exact route has not yet been determined; it is likely
to be through Montana to Spokane, Washington,
and then south to Oregon. Additional plants may,
however, receive coal from southwestern
Wyoming; it is about 800 to 900 rail miles from the
coalfields near Rock Springs, Wyoming, through
Idaho to northcentral Oregon, about the same as
from Billings through Spokane. But the southern
9The following analysis was based on interviews and
conversations with officials at the Washington Water Power
Company of Spokane, Washington, and the Portland
General Electric Company in Portland, Oregon.

route may lead to lower transportation costs
because it is downhill from a relatively low pass in
southwestern Wyoming. In short, the source and
routing of coal for generating facilities in
southcentral Washington or northcentral Oregon
cannot be predicted; there is a distinct chance that
it will be mined in southwestern Wyoming, with no
direct impact on Montana.
There are alternative locations in eastern
Washington or northern Idaho for new generating
plants serving the Northwest. These plants would
be intended primarily for the Washington Water
Power Company service area, and there is a much
greater probability that they would use Powder
River Basin coal shipped via unit train through
Montana.
There are two rail routes from the Powder River
Basin coalfields west through Montana (see figure
1). The first is the old Northern Pacific mainline
•through Billings, Helena, and Missoula, while the
second swings north at Mossmain, Montana, and
proceeds through Great Falls and Shelby and then
west along the former Great Northern highline.
The northern route is longer by about 100 miles,
but may be preferable because it has a more gentle
slope over the continental divide. A grade of 2.2
percent on a portion of the former Northern Pacific
line near Helena may limit coal unit trains to a total
weight of 5,000 tons, or about fifty hopper cars with

Table 3
Destination of Montana, Wyoming, and North Dakota Coal Transported via Unit Trains
Projected 1980

.
g g tlnatlon
Arkansas
Colorado
KanL
, . sas
j^IJisiana
Montana
^ h

Ska

Orklgonma

______ Montana______
Thousands Percentage
Tons
o f Total
0
0.0
0
0.0
10- ™
27.7
?
00
0
0.0
0
0.0
14'400
3> ™

28 3
H

______ Wyoming______
Thousands Percentage
of Tons
o f Total
9,250
11.7
5,900
7.5
6,000
7.6
2,400
30
6,500
8.2
3,370
4.3
800

North and South Dakota
Thousands Percentage
of Tons o f Total
0
00
0
0.0
0
0.0
0
00
0
00
0
00

7.0
223

700

700 0
0.0

°

a0

5,400

66

0

ao

n

°°

9'600

12 1

0

0.0

ri 8
wexas
w 'SCOnSm
W yoming

0
9^400
12'700
0

00
70.5
25 0
0.0

1,200
10,500
1,300
3,000

T° tai

50,750

700.0

79,020

7.5
73.3
7.6
3.0

0
0
0
6

00
00
00
ao

700.0

700

700.0

f c a m h r i d p p DC! f ' |3nC* J f mes A ^ e rs o n ,
Transportation Requirements fo r Coal M ovement
(Cambridge. Massachusetts: Input O utput Com puter Services, Inc., 1976), p. 2-25. Percentages derived
Note: Percentage detail may not add due to rounding.
, P
percentages derived.
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capacities of 100 tons each.10 This represents a 50
percent reduction as compared to a normal unit
train of 100 hopper cars. (The alternate Burlington
Northern route through Butte is not considered
suitable for large-volume high-speed traffic.) The
10,000-ton unit train will continue to be the norm
throughout this study, however, even though it
may not be feasible on this section of track.
The potential northwest market for low-sulfur
coal may be put in perspective by keeping in mind
that during 1974 the combined population of
Washington, Oregon, and Idaho was about 6.4
million persons. This compares to approximately
11.1 million persons in Illinois, 9.1 million persons
in Michigan, and 4.6 million persons in Wisconsin.11
Energy consumption depends on more than just
the number of persons. Nevertheless, these
population figures suggest that, everything else
being equal, future shipments of coal from the
Northern Great Plains to the Northwest will be only
a fraction of the tonnage destined for the Midwest.
Significant shipments of coal to Washington or
Oregon are not likely to begin soon. The 1.2 million
tons per year for Boardman are scheduled to start in
1979. There are currently no concrete proposals for
additional coal-fired generating capacity in the
Northwest. Given the eight to ten years required
for the approval and construction of new plants, it
may be 1985 or later before coal shipments to the
Northwest grow beyond 1.2 million tons per year.
Capacity of Montana’s railroads
The capacity of a rail line is, everything else being
equal, prim arily determ ined by the track
configuration and signaling systems.12 The basic
configurations include single track, single track
with sidings, alternating single and double tracks,
and double tracks. Sidings on a single track permit
the passing of trains traveling in the same or
opposite direction. The closer the sidings the
greater the number of trains that can be operated
on a given track. The length of the trains passing
each other is determined by the length of the
siding.
The signal system determines the spacing of
trains on a track; that is, how close they can be run
to each other. Centralized Train Control (CTC) is
the most advanced, including a central station with
direct radio contact to each train and remote
10Burlington Northern (Billings, Montana, 1976).
^U.S. Bureau o f the Census, Statistical Abstract o f the United
States: 1975 (Washington, D.C.: U.S. Government Printing
Office, 1975), p. 13.
12Desai and Anderson, Rail Transportation Requirements for
Coal Movement in 1980, pp. 2-30 to 2-33.
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control of the siding switches. Automated Block
Signals (ABS), also a widely used signal system on
Montana mainlines, utilizes telegraph operators to
establish “ meets” between trains on a single
track.13 This manual system increases the time
required for each meet over that associated with
the remote control of switches and signals, and
reduces the theoretical capacity of a line from the
CTC figures.
Table 4 presents the estimated capacity in terms
of coal unit trains per day of alternative track
configurations equipped with Centralized Train
Control. There figures show that significant
increases in rail traffic can be obtained by building
sidings at appropriate distances on a single track
line. The potential maximum capacity of a right-ofway equipped with double track and centralized
track control is about 128 trains per day. If such a
line were entirely devoted to coal unit trains, and
allowing for the empty return trips, it could
transport approximately 230-235 million tons per
year.
Keeping the coal markets in mind, the future
routes of unit trains through Montana are easy to
identify (see figure 1). The most probable are all on
Burlington Northern rights-of-way. Even though
13lbid., Appendix B.

Table 4
Estimated Capacity of Alternative Track
Configurations with Centralized Train
Control (CTC) Signal System

Configuration of Rail Line
Single track
Two and one-half mile sidings,
eleven miles apart
Two and one-half mile sidings.
seven miles apart
Five-mile sidings.
seven miles apart
Alternating single/double track
Ten miles double and thirty
miles single track, w ith two
and one-half mile sidings
Ten miles double and
10 miles single track
Double track

Average Number of
Coal Unit Trains
per Day0

20-25
30-35
40-45

50-55
60-70
70-125

Source: Samir A. Desai and James Anderson, Rail
Transportation Requirements for Coal Movement in
1980 (Cambridge, Massachusetts: Input O utput
Computer Services, Inc., 1976, p. 2-32.
‘‘Assumes a capacity of 10,000 tons per train.
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Table 5
Coal Traffic by Track Segment in 1975 and Projected 1978 and 1980
Average Number of Coal Unit
Trains per Day*1

Millions of Tons
Track Segment
Nichols, Montana to
Casselton, North Dakota
Huntley, Montana to
Nichols, Montana
Sheridan, Wyoming to
Huntley, Montana
Huntley, Montana to
Spokane, Washington

1975

Projected
1978

Projected
1980

1975

Projected
1978

Projected
1980

24.0

43.5

53.7

13

24

29

11.3

22.7

30.3

6

12

17

2.6

11.6

18.9

1

6

10

0.0

0.0

1.3

0

0

1

Source: Samir A. Desai and James Anderson, Rail Transportation Requirements
(Cambridge, Massachusetts: Input O utput Computer Services, Inc., 1976), p. 2-28.
aAssumes a capacity of 10,000 tons per train; also, includes an empty return trip.

the Milwaukee Road (The Chicago, Milwaukee,
St. Paul and Pacific Railroad) crosses Montana from
east to west, operating and planned mines are all
located on Burlington Northern spurs and unit
trains are likely to remain on these tracks while in
the state. The most likely coal route consists of the
former Northern Pacific mainline east from Nichols
to the North Dakota border; this will be the major
route for transporting coal across Montana to the
Upper Midwest. A second route is from Sheridan to
Huntley, allowing coal from Wyoming or the
Decker area of Montana to swing north and then

fo r

Coal

M ovement

in

1980

east toward the Upper Midwest. If necessary, this
line could also carry coal south from Montana. The
final route is west from Huntley to the northwest
markets; as discussed earlier, this could be via
Helena and Missoula or turn north at Mossmain
and proceed through Great Falls and Shelby.
Burlington Northern's coal traffic projections to
1980 for each track segment are presented in
table 5. The track segments are pictured in figure 1.
These numbers show the greatest coal traffic will
be, as expected, toward the Upper Midwest along
the old Northern Pacific mainline; by 1980, an

Table 6
Signal System and Sidings on Selected Montana Track Segments, 1976

Track Segment
Beach, North Dakota to
Glendive, Montana
Glendive, Montana to
Forsyth, Montana
Forsyth, Montana to
Hysham, Montana
Hysham, Montana to
Huntley, Montana
Huntley, Montana to
Mossmain, Montana
Gillette, Wyoming to
Huntley, Montana
Mossmain, Montana to
Shelby, Montana
Shelby, Montana to
Yakt, Montana
Mossmain, Montana to
Noxon, Montana

Length of
Segment
(Miles)

Type of
Signal3

Number of
Sidings

41.1

ABS

6

6,964

.6.8

123.7

ABS

19

6,181

6.5

27.4

CTC

3

6,379

9.1

61.8

ABS-CTC

11

6,761

5.6

24.4

ABS -CTC

3

8,691

8.1

232.1

ABS

24

5,657

9.6

320.6

ABS

20

5,380

16.0

276.7

ABSb-CTC

27

9,154

10.3

489.1

ABS-CTC

59

7,537

8.3

raWe I

^ o u b le n.“ ckAU'0ma,ed B'OCl< H
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average of about twenty-nine coal trains per day
(including empty trains on their return trip) are
projected to travel between Nichols and the North
Dakota border. There may be an additional ten
trains per day carrying other commodities.
Therefore, this track segment is projected to
average about forty trains per day. The remaining
track segments are projected to experience
significantly less growth in coal traffic.
Current track conditions and signal systems
along selected portions of Burlington Northern's
Montana routes are presented in table 6.
Centralized Train Control (CTC) is operational on
almost the entire former Great Northern highline
and most of the former Northern Pacific's mainline
west of Mossmain. East of Mossmain, CTC is
operational along certain portions with the
remaining segments either double tracked or
having Automated Block Signals.
The track segment east of Forsyth, which is
projected to experience the greatest increase in
coal traffic, presently averages one mile-long siding
approximately every seven miles and has
Automated Block Signals. Its current capacity has
not been determined, but a roughly similar
Burlington Northern line in Nebraska is rated at
fifteen to twenty trains per day.14 Comparing the
present signaling system and track configuration to
those in table 4 suggests that the addition of
Centralized Train Control and the lengthening of
certain sidings could increase the capacity of this
segment to forty-five trains per day, approximately
equal to the projected traffic during 1980.
The routes from the Powder River Basin toward
the northwest will probably require less upgrading;
both the highline and the lowline have Centralized
Train Control along their western portions. The
segment from Mossmain to Shelby, which would
be used if the highline route is chosen, may require
investments in additional sidings an d /o r
lengthening of existing sidings if there is significant
traffic growth.
Burlington Northern's specific plans for
upgrading track segments in Montana are not
known. Its personnel are aware of the potential
problems (the traffic projections are theirs) and it is
reasonable to assume the firm will undertake the
necessary improvements in order to accommodate
the increased number of coal trains. The plans for a
track segment in Nebraska are known and may
14lbid., p. 2-34. The 1976 flood along the Missouri River in
North Dakota closed the highline and the traffic was
rerouted along this segment. During this period, up to
thirty trains per day traveled the lowline route. See The
Bismarck Tribune (May 3, 1976), p. 1.
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provide a rough idea of what lies ahead in
Montana. Coal traffic along the Burlington
Northern line between Alliance and Lincoln is
projected to increase from ten to seventy trains per
day (including empties) between 1975 and 1980.15*
Currently, this segment has a single track with
sidings and has an estimated capacity of fifteen to
twenty trains per day. Burlington Northern plans to
invest about $30 million on this segment. When
completed, there will be Centralized Train Control
with double tracks and alternating single and
double tracks. The entire project is scheduled to be
completed by 1980, suggesting that Burlington
Northern believes that it can quickly implement
significant increases in capacity.
Beyond 1980, the picture remains cloudy. Earlier
it was noted that the theoretical capacity of a
double-tracked line with Centralized Train Control
is about 220 million tons of coal per year. If the track
east of Forsyth were equipped in this manner, it
could carry the entire projected annual output of
Montana coal for the next thirty years with
sufficient leeway to allow significant amounts of
Wyoming coal to be routed through the state
toward the Upper Midwest. The eastern portion of
the highline is projected to carry very little
coal—only lignite is located along this segment and
it is unlikely that significant amounts ot this low-Btu
coal will be exported from Montana—and most
non-coal traffic could be diverted to this route. The
major problem facing the Burlington Northern may
be its ability to raise sufficient capital to undertake
the necessary investments in upgrading rights-ofway and increased rolling stock. To some extent,
the financial problems may be lessened by third
party ownership of unit trains. The position of the
coal-hauling railroads in the financial markets may
be determined by the outcome of the current
controversies concerning slurry pipelines, which
will be discussed next.

Coal slurry pipelines
Slurry pipelines have been the subject of
controversy in Montana and throughout the
Northern Great Plains. The immediate cause of
concern has been a proposal, shown in figure 2, to
build a pipeline carrying low-sulfur coal from
Gillette, Wyoming, to White Bluff, Arkansas. Even
though not directly affecting Montana, concern
has been expressed that, if built, this pipeline
would originate only a few miles from the Montana
border and would be relatively simple to extend
15Desai and Anderson, Rail Transportation Requirements for
Coal Movement in 1980, p. 2-34.
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Figure 2
Coal Slurry Pipelines

Source: John M . Haneke, Vice President, Energy Trans
portation Systems, Inc., prepared statement before the U.S.
Senate Committee on Interior and Insular Affairs, June 11,
1974.
Note: O hio pipeline abandoned in 1963.

into the state. These fears may not materialize
because there appear to be few incentives to
expand this pipeline into Montana. There are
sufficient coal reserves in Wyoming to supply such
a facility for hundreds of years. In addition, crossing
the border would invite potential review, approval,
and regulation by Montana authorities. This
prospect may be unappealing to the project
sponsors because the proposed route already
crosses portions of Wyoming, Nebraska, Kansas,
Oklahoma, and Arkansas, and may be subject to
the regulations of the appropriate agencies in all
those states. Another slurry from Wyoming or
Montana to Oregon has been proposed.16 Little
interest has been shown in this project and it may
have been shelved. Nevertheless, coal slurry lines
are an often-mentioned alternative for exporting
coal from Montana and this section presents some
of the important features of this method for
transporting energy.

Coal is crushed and ground to a consistency
similar to sugar. The resulting slurry is pumped
through an underground pipeline at about three
and one-half miles per hour.17Pumping stations are
situated at 50- to 100-mile intervals.18 At its
destination, the coal is removed from the water
with a filter; coal does not absorb much water and
the two may be easily separated. After drying, the
coal may fire an electric generating plant or other
facility. The water may be discarded or saved for
future use, such as recycling it into the cooling
mechanism of the plant.
Coal slurries are a well-proven form of
transportation and are feasible using current
technologies. Two slurries have been built in the
United States. The Black Mesa Pipeline transports
about 4.8 million tons of coal per year over a 273mile route between Kayenta, Arizona, and the
Mohave Power Plant in Nevada.192
0A 108-mile coal
slurry was constructed in 1957 from Cadiz, Ohio, to
an electric generating plant near Cleveland, Ohio.
This line operated successfully for six years,
carrying about 1.3 million tons per year, until
reduced railroad freight rates made it uneco
nomical.
Slurry pipelines are very capital intensive. Before
the first ton of coal is shipped, there have to be
expenditures for the coal preparation facility at the
mine, the pipeline and associated pumping
systems, drying facilities at the destination, and
right-of-way acquisition. For example, the total
capital investment for the proposed 1,040-mile
Wyoming-Arkansas line has been estimated to be
between $750 million and $1,034 million, an
average of $721,000 to $1 million per mile. (All
figures are in 1975 dollars.)20* Once operational,
however, slurry pipelines require small operational
expenditures, with labor and power (for the
pumps) being the major items.
In order to be economical, slurry pipelines must
be operated at or very near their designed capacity.
The Ohio and Arizona pipelines were built to

Characteristics of coal slurry pipelines
Slurry pipelines carry solids suspended in a liquid.
The solids can be almost anything—coal, copper
concentrate, oil shale tailings, etc.—and the liquid
can be water, hydrocarbons, or other fluid. Slurry
pipelines transporting coal suspended in water are
by far the most likely for Montana and the
discussion will be limited to this alternative.
"Northwest Pipeline Corporation and Gulf Interstate
engineering Company, Preliminary Engineering and
Economic Evaluation o f a Proposed Pacific Northwest Coal
Slurry Pipeline System (Salt Lake City, Utah, 1975).
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17Michael J. M urphy, Susann Maeder, and James I. M d n tire ,
Northern Great Plains Coal: Conflicts and O ptions in
Decision M aking (Minneapolis, Minnesota: Upper
Midwest Council, 1976), p. 6-14.
"Federation o f Rocky M ountain States, “ A Comparison of
U nit Trains and Slurry Pipeline Transportation o f Coal,"
(mimeographed draft; Denver, Colorado, 1976), p. 2.
19lbid., p. 4.
20M urphy, Maeder, and M clntire, Northern Great Plains
Coal, p. 6-16. S. L. Soo and L. Ballard, "Costs of
Transportation o f Coal: Rail vs. Slurry Pipeline,"
(mimeographed;
Urbana, Illinois:
Department of
Mechanical and Industrial Engineering, University of
Illinois, 1975), p. 25.
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transport about 1.5 and 5 million tons per year,
respectively. The capacity of proposed new slurry
pipelines ranges from 9.1 million to 25 million tons
per year.21 Doubling the capacity of an existing
slurry line would require a fourfold increase in
pumping power.22 In short, slurry pipelines are not
well suited for situations involving significant
fluctuations in demand; they perform best in
transporting a given quantity of coal between two
points year after year.
The water requirements of slurry pipelines are a
sensitive issue in the semi-arid Northern Great
Plains. A 25-million-ton per year slurry similar to
the Wyoming-Arkansas proposal would use about
15,000 acre-feet a year; smaller lines would
consume proportionately less water.23 In com
parison, a 750-megawatt coal-fired electrical
generating facility, similar to proposed Colstrip
Units III or IV, requires about 12,000 to 14,000 acrefeet per year, and a gasification plant would use
approximately 10,000 acre-feet per year.24 A
recently completed study concluded there is
sufficient water in eastern Montana for a moderate
level of coal-related development.25 Therefore, a
small number of coal slurries originating in
Montana would not by themselves place a
significant burden on the region's water supply.
It has been suggested that the water used in
slurries may be recycled at the destination and
pumped through the cooling system of the electric
generating plant. This proposal may be intended
more to mollify westerners, who hate to see a drop
of wasted water, than based on objective cost
minimizing analysis. Arkansas and other proposed
pipeline terminals are not usually considered to be
water-short areas. Even under best conditions, the
slurry water may require some treatment, which
may raise its cost relative to the abundant local
water sources. It has also been proposed that the
slurry water be piped back to the starting point and
reused. This would increase costs about 40 percent
and may make the slurry uneconomical.26 In short,
it is doubtful that a significant effort to conserve the
last drop of water is justified.
In summary, coal slurry pipelines appear to be a
technologically feasible method for transporting
“ Campbell and Katell, Long-Distance Coal Transport, pp. 2425. Soo and Ballard, “ Cost o f Transportation of C o a l/' p. 25.
“ Soo and Ballard, ibid.
• “ Federation of Rocky Mountain States, “ A Comparison of
Unit Trains and Slurry Transportation o f C oal/' p. 8.
24Paul E. Polzin, Water Use and Coal Development in Eastern
Montana, p. 91.
25lbid., pp. 193-198.
“ Soo and Ballard, “ Cost of Transportation of C o a l/' p. 22.
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coal. They are characterized by a large initial
investment in capital and equipment with
correspondingly low operational costs. Slurries are
best suited for transporting large volumes of coal
between two distant points. They use large
quantities of water, which will be lost to the
supplying region, but these volumes will not by
themselves dewater the Northern Great Plains.
Opposition to coal slurry pipelines
In addition to the concerns about water
consumption, coal slurries have been attacked on
environmental grounds and by the railroads.
Environmentalists have criticized coal slurry
pipelines on the basis of th e ir land-use
characteristics and the potential for ecological
damage. When measured in terms of area, slurry
pipelines require very little land. They are buried
two and one-half to three feet underground and
the surface above them may be reclaimed and
returned to its former use. The only permanent
land use is for processing facilities at each end of
the pipeline and pumping stations along the route.
A 1,000-mile 38-inch diameter slurry pipeline
would distrub 12,500 acres, but only 770 surface
acres would be permanently removed from other
uses by structures such as pumping stations, coal
preparation facilities, and coal drying plants.27But,
slurry pipelines must be built with gradual slopes to
reduce friction and wear on the pipeline.28
Consequently, a straightline route may not be
feasible and significant earth fill may be necessary
when crossing areas similar to the rugged and
rolling terrain in eastern Montana and Wyoming.
This may explain the lack of interest in the
proposed slurry from Montana or Wyoming to
Oregon; such a pipeline would cross the
continental divide and require many changes in
elevation.
27Federation of Rocky Mountain States, “ A Comparison of
U nit Train and Slurry Pipeline Transportation o f C o a l/'
p. 10.
2BMurphy, Maeder, and M clntire, Northern Great Plains
Coal, p. 6-38.
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The sponsors of the Wyoming-Arkansas slurry
counter that there is room for both; its 25 million
tons per year would represent only a small portion
of the projected 125 to 175 million tons per year to
be exported from the Northern Great Plains by the
middle of the 1980s.31 Further, they question
whether railroads can expand sufficiently to meet
the projected demands for coal transportation.32
Even though the wrath of the railroads is directed
toward the Wyoming-Arkansas slurry, the most
advanced of the coal pipeline proposals, it appears
they are more concerned with preventing a
precedent than with blocking this specific project.
If one slurry is built and is successful, more are
likely to follow if they can obtain water and the
necessary government approvals. Therefore, the
railroads are not afraid of losing just 25 million tons
of coal per year, but a much larger portion of the
potential increase in coal traffic.

Coal slurries vs. unit trains

No matter how carefully they are constructed
and maintained, pipelines can leak; there may be a
power failure or a breakdown at a pumping station.
If such a disaster occurs, water is introduced into
the line at an upstream station and the slurry is
dumped ahead of the emergency.29 The slurry
cannot be stopped because the coal may settle and
plug the pipe. In order to minimize serious
ecological damage, dump ponds have to be
situated along the pipeline route. Based on the
proposed Wyoming-Arkansas slurry, the required
capacity of each pond is about 3.6 million cubic
feet, an area approximately equal to seven football
fields filled to a depth of 10 feet.30
The opposition of the railroads appears to be
based on the belief that slurry pipelines will “ skim
the cream” off the coal market—the long-term and
high-volume point-to-point shipments—and leave
them with the relatively unprofitable hauls.
Further, they reason, coal slurries may jeopardize
the ability of railroads to raise the capital required
for the additional equipment, improved rights-ofway, and other investments needed to transport
increasing quantities of coal.
^Soo and Ballard, "Cost o f Transportation o f C oal," p. 29.
“ Burlington Northern, Prepared Supplemental Statement,
before the U.S. Senate, Committee of Public Works, in
conjunction w ith the Committee on Interior and Insular
Affairs, Hearings on Greater Coal Utilization, June 1975
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A number of studies have been completed which
compare the costs of transporting coal via slurry or
unit trains.33 The results are inconclusive: slurries
produced lower costs in one study, railroads were
less expensive in another, while a third found a
broad overlap between them. Some of the
differences may be the result of dissimilar
assumptions or methods for computing costs; for
example, the average cost per ton-mile, the cents
per one trillion-Btu per day movement for a dis
tance of 1,000 miles over a “ typical” terrain, and
the cost per kilowatt hour of the electricity
generated from the coal, were all used in
determ ining the least expensive form of
transportation. The fact that neither slurries nor
unit trains are obviously superior in terms of cost
does not rule out the possibility that for specific
cases one may be preferable to the other, though
the margin may be small.
The low per-unit transportation costs of slurries
may not be realized in practice. Even though coal
pipelines with capacities as small as 9.1 million tons
per year may be feasible under certain conditions,
volumes in the neighborhood of 15 to 25 million
tons per year may be required to achieve
competitive per-unit costs. The Wyoming31Federation o f Rocky M ountain States, “ A Comparison of
U nit Train and Slurry Pipeline Transportation o f Coal,” p.
22.
32M urphy Maeder, and M cln tire, Northern Great Plains
Coal, p. 6-26.
33lbid., p. 6-18. Campbell and Katell, Long Distance Coal
Transport, p. 24. Soo and Ballard, "Costs of Transportation
o f Coal," p. 23-31.
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Arkansas proposal envisioned a slurry supplying a
single electric generating complex with four 800megawatt units. The Arkansas Public Service
Commission denied permits for two of the
proposed units on the basis that they would create
an adverse impact on the environment.34 As a
result, the entire throughput of this proposed
slurry would not be consumed at a single site.
The Arkansas decision may not be an isolated
case. Coal-fired generating complexes having
sufficient capacity to consume the entire
throughput of a large slurry may be found to create
unacceptable environmental problems elsewhere
in the nation. Small slurries, unit trains, or
conveyors could distribute coal to dispersed
electric generating sites from the trunk slurry line,
but this could increase total costs and may tip the
scales in favor of alternative transportation modes.

I

Prior studies comparing unit trains and slurries
have emphasized transportation costs. Since these
costs are usually borne by the purchasers of the
coal and then transferred to the consumers of the
I energy, they have only limited relevance to
, Montana as an energy supplier.
The number of jobs that would be created by the
j two alternatives is of considerable interest to
- Montanans. Both would provide high quality
• employment opportunities, with wages averaging
about $18,000 to $20,000 per year. Neither would be
subject to severe seasonal or cyclical swings.
In order to determine the number of new jobs in
M O N T A N A BUSINESS Q U A R TE R LY /S pring 1977

fe d e ra tio n o f Rocky M ountain States, "A Comparison o f
Unit Train and Slurry Pipeline Transporation o f C oal,"
p. 24.

Montana, each unit train or slurry pipeline must be
evaluated separately. The location of railroad crew
changes and slurry pump stations are among the
determinants of the number of positions which will
actually occur in the state. Further, valid
comparisons between unit trains and slurries
require that analogous situations be evaluated; it
would not be appropriate to compare unit trains
originating at Colstrip and traveling the 165 miles
east to North Dakota with a slurry pipeline starting
at Decker and leaving Montana twenty miles to the
south. A rough idea of the magnitudes involved
may be derived from a study which concluded that
transporting 25 million tons per year from Montana
to Minnesota via unit trains would lead to a total of
about 750 new railroad jobs or a total of
approxim ately 250 slurry positions.35 The
distribution of the new positions would be roughly
proportional to distance, and only a small portion
are likely to occur in Montana. For example, only
about 185 of the 1,250 rail miles between Colstrip
and Waukegan, Illinois, are in Montana. Even
allowing a significant margin for error, it appears
safe to conclude that unit trains would lead to a
greater increase in local employment than would
slurry pipelines.
□

35M urphy, Maeder, and M d n tire , Northern Great Plains
Coal, p. 6-23. Although the exact estimates vary
between sources, railroads appear to create about three
times the number o f jobs as a comparable slurry pipeline.
See Federation o f Rocky M ountain States, "Comparison of
Unit Train and Slurry Transportation o f C oal," p. 16; Sooand
Ballard, "Costs o f Transportation: Rail vs. Slurry Pipeline,"
P- 32.
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WORDEN AND COMPANY:
Missoula’s First General Store
DALE L. JOHNSON
In the spring of I860, Captain John Mullan and his
men had not yet completed the construction of the
Military Road connecting Walla Walla, at the head
of navigation on the Columbia, with Fort Benton at
the head of navigation on the Missouri. Even
though this wagon road was unfinished, Francis L.
Worden and Christopher P. Higgins formed a
partnership, bought merchandise, loaded their
seventy-five pack animals, and left Walla Walla
along that road headed for the Bitter Root Valley,
where they intended to establish a general store.
They never reached the Bitter Root Valley;
instead, they built a log store called Worden and
Company where that valley joins the Missoula
Valley, a location they named Hell Gate. Major
John Owen had for years been operating a trading
post in the Bitter Root Valley, a fact that may have
contributed to their decision. More likely, the site
along the new Mullan Road offered advantages.
They could market their merchandise to travelers
along the road and at the same time sell to the
Indians and to those who might settle or prospect
and mine in the vicinity.
32

Partners Worden and Higgins left Walla Walla
with goods valued at $4,166.01. Included in the
inventory were items of clothing, food, yard goods,
tools, soap, candles, tobacco, liquor, and combs.
When they reached Hell Gate, they added $2,500 to
the price of the goods at Walla Walla to cover the
cost of freight. Their merchandising business
proved extremely profitable those first years, and as
settlers and miners moved in, branch stores were
established at Gold Creek in 1862, at Deer Lodge in
1863, and at Virginia City in 1864. Unfortunately,
they disposed of these branch operations in the late
sixties.
The partners constructed a saw mill and a grist
mill on the Clark Fork River, a few miles upstream
from Hell Gate, in 1864. The next year they moved
their merchandising operation to this new location,
which they named Missoula Mills. During the
winter of 1865-66, a competitor, Bonner and
W elch—the predecessor of the Missoula
Mercantile Company—arrived in the growing
Missoula business community.
During the seventies, the population of western

Christopher P. Higgins

Montana remained stable. Missoula County, which
included all of western Montana, contained 2,554
whites in 1870, and 2,537 in 1880. Missoula itself had
441 inhabitants in 1880, a rather small community.
There was a rapid influx of people into western
Montana in the early eighties as construction work
began on the Northern Pacific Railroad. This
activity stimulated the merchandising business in
the area and held out great promise for the
continued growth of Missoula and western
Montana. U nfortunately for W orden and
Company, however, this railroad construction led
to the firm's decline as the leading merchandising
establishment of western Montana. At the same
tim e, Eddy, Hammond and Company, the
successor to Bonner and Welch, was growing
rapidly.
Worden and Company failed in its bid to obtain
the railroad contract to construct the roadbed and
to cut the timber for the ties and bridges. Instead,
the railroad awarded the contract to Eddy,
Hammond and Company. Not only did Eddy,
Hammond arid Company make large profits in
clearing the right-of-way, constructing the
roadbed and cutting the timber, but the company
also supplied merchandise to the woods and
construction workers. Eddy, Hammond and
Company opened branch stores in the woods and
construction camps along the right-of-way
throughout western Montana. In 1885, the firm
incorporated as the Missoula Mercantile Company
and began to open additional branch stores
throughout the rapidly growing area. People no
M O N T A N A BUSINESS Q U AR TER LY/Spring 1977

Francis L. Worden

longer needed to come to Missoula to do their
buying, a situation which further limited the
competitive ability of Worden and Company.
In June 1886, Worden and Company merged
with another Missoula general merchandising
partnership—Murphy, Hart and Company. The
new firm, incorporated as Murphy-Worden
Mercantile, continued in business in Missoula until
1902, but was unable to achieve a prominent
position among merchandisers.
The Worden and Company experience was
typical of early frontier merchandisers. Their
capital investment was minimal, and obtaining
merchandise proved to be costly in terms of
transportation and lengthy in terms of time. Also,
the firm's marketing area was large and sparsely
settled. Often the survival and economic success of
a frontier business depended upon a single
incident—in this case, the receipt of a railroad
contract. Having lost the railroad contract and
without an entree to the construction and logging
camps, W orden and Company, the first
merchandising operation along the Mullan
Military Road and for a few years the merchant to
all of western Montana, succumbed to
competition. All that remains of the company's
operations are the business records, which are
located in the archives of the University of
Montana Library.
□

Dale L. Johnson is Archivist in the University o f Montana
Library, Missoula, Montana.
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QUANTITATIVE METHODS IN BUSINESS
Part V: Correlation Analysis
E. JEFFREY LIVINGSTON

E. Jeffrey Livingston is Associate Professor of
Management in the School o f Business
Administration at the University o f Montana,
Missoula.

In the Autumn 1976 issue of the MONTANA
BUSINESS QUARTERLY we described two
hypothetical business situations in which the
techniques of regression analysis could be used to
determine the relation between two variables. The
reader may recall tables 1 and 2 from that article,
both of which are reproduced here. In each
example one business factor, or variable, has been
observed to be affected by, or to vary with, another
factor or variable. Table 1 shows that direct labor
cost not surprisingly varies with the number of
copies, and table 2 reveals that the sales volume
depends on the price of the product. Direct labor
cost and sales are dependent variables while
number of copies and price are independent
Table 1
Number of Copies Produced and Direct Labor
Cost in a Job-Shop Printing Business
Number of Copies
20
50
60
80
100
150
200
300
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Direct Labor Cost
$1.10
1.20
1.40
1.50
1.40
1.70
1.80
2.70

JOHN W. RETTENMAYER

John W. Rettenmayer is Professor and
Chairman o f Management in the School o f
Business Administration at the University of
Montana, Missoula.

variables. That is, we assume that the number of
copies is first determined and that the direct labor
cost depends on the number of copies. Likewise,
the sales volume depends on the price, which has
been independently established. Of course, in
practice neither of the two variables is set
independently of the other; the producer may
recognize the effect price has on sales volume
when he sets the price. However, once the price
has been set, the resulting sales volume will depend
on that price.
In the previous article we showed how one could
plot the two variables on a two-dimensional graph,
or scatter diagram, and estimate the relationship
between the two variables. The variable which is
Table 2
Sales Volume at Various Price Levels
Area

Price

Sales Volume

A
B
C
D
E
F
G
H
1
J

$.10
.15
.20
.25
.30
.35
.40
.45
.50
.55

12,000
10,000
7,000
6,000
5,000
4,000
3,000
2,000
3,000
2,000

thought of as dependent is normally graphed along
the vertical axis, while the independent variable is
graphed along the horizontal axis. Each point on
the graph represents one pair of values.
The relationship between the two variables is
represented by the straight line which “ best” fits
the set of data points. The line is completely
described by the value at yvhich the line intercepts
the vertical axis and by the value of its slope. For
example, for the data of table 1, the line which best
fits the set of points is y = 1.00 + .01x, where the
dependent variable y is the direct labor cost and the
independent variable x is the number of copies.
The line intercepts the y-axis at 1.00 and its slope is
.01, which means that y increases by $.01 for an
increase of 1 unit in x.
The equation of the line determines the value of
the dependent variable resulting from a given
value of the independent variable. If we decide to
produce 45 copies, the regression line predicts that
the direct labor cost will be y = $1.00 + $.01(45) =
$1.00 + $1.45 = $1.45. Likewise, we can predict the
sales volume associated with a certain price.
The extent to which the points in the scatter
diagram actually lie along the regression line is a
visual indicator of the strength of the relationship
between the two variables. Remember that we
chose (either by inspection or by mathematical
analysis) the line which “ best” fits the points in the
scattered diagram. The “ best” fit may not be a good
one. If the points are widely scattered and do not lie
near the estimated line, the strength of the
relationship is not as strong as when the points are
close to the estimated line. Thus, even though we
have the line which “ best” fits the data, we do not
yet have a method for determining the strength of
the relationship — that is, the degree to which the
data points lie close to the estimated line.
C orrelation analysis is the mathematical
technique which measures the strength of the
relationship obtained by regression. The
correlation coefficient is a number showing how
well variables move together. The correlation
coefficient may take values from —1.00 to +1.00. A
coefficient of zero means that the dependent
variable may not depend on the independent
v a ria b le ; i.e ., th e tw o variables move
independently of one another. Figures 1 and 2 are
examples of zero correlation between two
variables. In figure 1, the value of the dependent
variable y is constant, and is independent of x. In
figure 2, the variable y is not constant, but it does
not systematically vary with the value of x; that is, x
appears to have no effect on y.

SSS
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Figure 3 illustrates a case of perfect positive
correlation, i.e., a correlation coefficient of +1.00.
In this case, the data points lie exactly on the
estimated line. The dependent variable y is
completely determined by the independent
variable x; when the independent variable x
increases or decreases, the dependent variable y
also changes in the same direction. A value of
—1.00 also indicates perfect correlation, but the
variables move in opposite directions. In figure 4,
the data points all lie on the estimated line, but an
increase in the independent variable x is associated
with a decrease in the dependent variable y; a
decrease in x has just the opposite effect.
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Figures 1 through 4 illustrate extreme cases of
zero or perfect correlation. In real life we often find
variables which are correlated with each other, but
the correlation is seldom perfect; that is, the data
points lie close to the estimated line but not exactly
on it. Figures 5 and 6 show the scatter diagrams and
regression lines for the examples in our previous
article. In both cases, the observed data points do
not lie exactly on the regression line; but, we can
see that they are not widely scattered and the
dependent variable must have a rather strong
relationship with the independent variable. That is,
the independent variable (number of copies or
price) strongly influences the value of the
dependent variable (direct labor cost or sales
volume).
In fact, computations easily done on a hand
calculator show that the correlation coefficient for
the data in figure 5 is 0.97. Statisticians use the
symbol r to denote the correlation coefficient.
Since a value of zero represents no relationship and
1.00 represents a perfect relationship, a figure of
0.97—which is much closer to 1.00 than to
zero suggests there is a strong relationship
between direct labor cost and number of copies, as
we would expect from figure 5. Likewise we find
that r = 0.94 for the data plotted in figure 6. The
negative sign simply means that the dependent
variable (sales volume) moves in the opposite
direction of the independent variable (price). The
value of the correlation coefficient (—0.94) is close
to —1.00 and suggests that the relationship is very
strong, which is also what we expect from looking
at figure 6.
There are two im portant advantages of
correlation analysis. First, it is more precise than
visual inspection of scatter diagrams for comparing
the strength of relationships. Second, it is a
substitute for preparing a scatter diagram because
the value of the correlation coefficient indicates
whether the points are widely scattered or fall close
to the estimated regression line. Scatter diagrams
can be very tedious and time consuming when
there are a large number of data points to be
analyzed.
Regression analysis and correlation analysis are
commonly performed together. Taken jointly, they
tell us the essential information about both the
mathematical form of the relationship between
two variables and the strength of that relationship.
For simplicity, we have restricted our attention to
a relationship between a dependent variable and
one independent variable. It is often the case,
however, that the value of a dependent variable
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may be influenced by more than one independent
variable. For example, sales volume may depend
not only on the price of the product, but also on the
income level of potential customers, the amount of
advertising, the prices of competing products, and
other factors. After gathering data for all the factors
that we believe determine sales volume, we may
perform regression and correlation analyses to
determine the nature and strength of the
relationship between sales volume and all the other
variables. In this case, we refer to the technique as
multiple regression and correlation.
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